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WEDNESDAY, FEBRUARY 19, 1958 


ConGrEss OF THE UNTTED STATES, 
Jornt CoMMITTEE ON AToMIC ENERGY, 
Washington, D.C. 

The committee met, pursuant to call, at 10 a. m., in room 457, Sen- 
ate Office Building, Hon. Carl T. Durham (chairman of the com- 
mittee) presiding. 

Present: Representatives Durham, Holifield, Price, Dempsey, Van 
Zandt and Hosmer; Senators Anderson, Pastore, Hickenlooper, 
Bricker, Dworshak. 

Also present : James T. Ramey, executive director, David R. Toll, 
staff counsel, George E. Brown, Jr., and Richard Smith, staff mem- 
bers, Joint C ommittee on Atomic Energy. 

Chairman Duruam. The committee will come to order. 

These hearings, as you know, are intended to obtain “information 
concerning the development, growth, and state of the atomic energy 
industry” as required by section 202 of the Atomic E cnergy Act of 
1954. 

As a means of providing a partial agenda as to the topics in which 
the committee is particularly interested, we issued a press state- 
ment, together with an attachment outlining the general subject mat- 
ter of special interest to the committee this ye: Wr. 

ie general topics are as follows: 

The raw materials program, and the Commission’s program and 
pote ies for procurement of uranium ore; 

The atomic power program, including the current status and 
prospects of atomic equipment manufacturers and the power industry. 
Testimony may cover both domestic and international aspects, includ- 
ing any comments as to the necessity or desirability for an accelerated 
program ; 

The availability of scientific and technical manpower, as it af- 
fee = atomic industrial development ; 

The controlled thermonuclear program and problems of industry 
access to information and development; 

AEC contract policy in the atomic power development field. 

Special invitations were issued to AKC and more than 100 repre- 
sentatives of industry, cooperatives, labor, and other appropriate 
groups and individuals inviting them to appear before the committee. 
Tn addition, as mentioned above, we extended a general invitation to 
industry and the public concerning the hearings in the committee’s 
press statement of January 27, 1958. Without objec tion, I would like 


to put the press release concerning the hearings in the record at this 
point. 


1 








= ATOMIC ENERGY INDUSTRY 
(The press release referred to follows:) 


Secrion 202 HEARINGS SCHEDULED 


Congressman Carl T. Durham, Chairman of the Joint Committee, announced 
today that the Committee would hold its annual hearings on “the development, 
growth, and state of the atomic energy industry,” as required by section 202 of 
the Atomic Energy Act, during the last 2 weeks in February 1958. 

Mr. Durham stated that Chairman Lewis L. Strauss and other representatives 
of the Atomic Energy Commission were scheduled to testify before the Com- 
mittee on February 18 or 19, 1958, to be followed by witnesses from industry and 
the public. 

Mr. Durham made public a list of subjects in which the Committee is par- 
ticularly interested this year, and on which comments would be welcome. (Copy 
attached. ) 

In commenting on the forthcoming hearings, Mr. Durham said: 

“I have sent personal letters of invitation to a number of individuals or 
representatives of organizations who have appeared before the Committee in the 
past, or whom we know to be interested. 

“In addition, the Committee is interested in comments from interested members 
of the general public. Comments may be submitted in writing and will be 
included in the record for consideration by the Committee, or oral testimony 
may be requested up to the time available.” 

Persons interested in submitting comments, or in testifying before the Com- 
mittee during these hearings, should contact Mr. David R. Toll of the Committee 
staff in room F-88, United States Capitol Building, Washington, D. C. (Capitol 
4-3121, extension 6171) on or before February 15, 1958. 


JOINT COMMITTEE ON ATOMIC ENERGY 


Section 202 hearings on the development, growth, and state of the atomic energy 
industry, 1958 


SUGGESTED TOPICS FOR DISCUSSION 


Listed below are subjects in which the Committee is particularly interested 
and would appreciate comments during this year’s section 202 hearings: 

1. The raw-materials program, and the Commission’s program and policies 
for procurement of uranium ore. 

2. The atomic-power program, including the current status and prospects 
of atomic equipment manufacturers and the power industry. Testimony may 
cover both domestic and international aspects, including any comments as to 
the necessity or desirability for an accelerated program. 

3. The availability of scientific and technical manpower, as it affects 
atomic industrial development. 

4. The controlled thermonuclear program and problems of industry 
access to information and development. 

5. AEC contract policy in the atomic-power development field. 

With respect to No. 5, comments are invited on AEC contract policies in both 
the govermental atomic-power development program and in the power-demon- 
stration program (fee levels and overhead and reimbursable cost policies in 
AEC direct contracts ; value of know-how as a consideration for an AEC contract; 
use of fixed-price contracts and closed end support in the power-demonstration 
program ; etc.) 

Concerning the civilian atomic-power program, the Committee would be 
interested in information both as to general progress and particular projects, 
including the following: Technical and other problems encountered; schedules 
and cost estimates, and revisions to original estimates; suggestions for improve- 
ment in the governmental and in the power-demonstration program. 

The above is not intended to be a comprehensive list. There may well be 
other matters which individual witnesses may wish to discuss and which would 
be welcomed by the committee. 


Chairman Durnam. This year, as in previous years, a fairly repre- 
sentative group from the atomic-energy industry responded to the 
committee’s invitation. 
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I don’t propose today to provide any introductory comments on 
the state of the atomic-energy industry. 

It has been the practice of the joint committee to request the Com- 
mission to lead off the section 202 hearings with a complete statement 
on the atomic-energy industry, and particularly with respect to the 
atomic-power program. 

Today, by mutual agreement with the committee, it is understood 
that the Commission will defer its atomic-power presentation until 
the conclusion of the section 202 hearings, probably Satna the week of 
March 10. 

It is hoped that, by then, the Commission will be in a position to 
come forward with a more definite atomic-power program, both 
domestic and foreign. 

I wish to assure the atomic-energy industry that, once a definitive 
program is submitted to the committee, the industry will have an 
opportunity to review it thoroughly and submit comments and testi- 
mony in connection with legislative proposals on the subject. 

This review will be in connection with annual authorization legisla- 
tion or bills to accelerate the atomic-power program. In the event 
that an acceptable program from AEC does not materialize, the 
Joint Committee will, of course, endeavor, as in the past, to come up 
with a program and projects of its own. 

It is my earnest hope, and I believe I speak for our members, that 
these hearings, and the discussions and hearings which follow, will 
result in a program which will insure American leadership in atomic- 
power technology throughout the world. 

Mr. Strauss, we are glad to have you and your associates in the Com- 
mission here with us today. I understand you will lead off, and your 
associates will also cover parts of the presentation. 

I want to thank you and your staff for their cooperation in the 
planning and preparing for the hearings. Due to the deferral of the 
atomic-power presentation, it was, of course, necessary to consolidate 
some of the Commission’s testimony. 

Copies of the revised statement were not received until last evening 


and this morning, so you may find that some of us may have a little 
trouble in following you. 


Would you proceed, Mr. Strauss? 

Senator Anperson. Mr. Chairman, I wonder if I could get clarifica- 
tion concerning the power aspect of this hearing. It says the Com- 
mission will defer its atomic-power presentation until the conclusion 
of the 202 hearings. Surely, this is going to be a part of the 202 
hearings, is it not? 

Chairman Durnam. Surely. It will be part of the 202 hearings, 
but at the end of them. 

Senator Anperson. You mean at the end after all the testimony 
is in? 

Chairman Durnam. That was the agreement, as I understood it. 
It will be included in the 202 hearings, but it will be taken up at the 
end because of some of the problems created with the Bureau of the 
Budget, and so forth.* 


Mr. Strauss, we are glad to have you with us and you may proceed 
with your statement. 


*For concluding statements of AEC, see pp. 569-581. 
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STATEMENTS OF LEWIS L. STRAUSS, CHAIRMAN, UNITED STATES 
ATOMIC ENERGY COMMISSION; W. F. LIBBY, COMMISSIONER; 
JOHN 8. GRAHAM, COMMISSIONER; JOHN F. FLOBERG, COMMIS- 
SIONER; K. E. FIELDS, GENERAL MANAGER; EDWARD DIAMOND, 
ACTING GENERAL COUNSEL; CHARLES L. MARSHALL, DIRECTOR, 
DIVISION OF CLASSIFICATION; MORSE SALISBURY, DIRECTOR, 
DIVISION OF INFORMATION SERVICES; OSCAR S. SMITH, DIREC- 
TOR, DIVISION OF ORGANIZATION AND PERSONNEL; JESSE C. 
JOHNSON, DIRECTOR, DIVISION OF RAW MATERIALS; DR. PAUL 
W. McDANIEL, ACTING DIRECTOR, DIVISION OF RESEARCH; AND 
DR. FRANK PITTMAN, OFFICE OF INDUSTRIAL DEVELOPMENT, 
UNITED STATES ATOMIC ENERGY COMMISSION 


Mr. Srravss. Thank you, Mr. Chairman and members of the com- 
mittee. My colleagues and I are very happy to have this opportunity 
of meeting with you this morning at the opening of your committee’s 
review of the atomic industry to give a summary of the Commission’s 

neral views on the growth, development, and status of the industry 

uring the past year. We have divided the presentation into sec- 
tions. This order is without any significance other than convenience. 
The sections are: (1) Progress in the field of controlled thermonuclear 
research; (2) the industrial use of radioisotopes; (3) manpower; 
(4) information base for the atomic-energy industry; (5) raw-mate- 
rials base for the atoimic-energy industry; (6) supplying a developing 
atomic industry; (7) Government policy on prices, charges, and pat- 
ents; (8) United States industry’s role in international cooperation ; 
(9) regulations and licensing. 

The growth and development of the atomic industry in both its 
private and governmental phases during the past 314 years under 
the Cole-Hickenlooper Act of 1954 have been described in detail by 
excerpts from the Commission’s 23d semiannual report which has been 
filed with you as the Commission’s general written testimony. 

In the advance toward nuclear power in this country, in other than 
its military applications, 1957 was the year of greatest achievement 
to date. By the end of the year we had clearly established the tech- 
nological feasibility of nuclear power. Six power reactors, repre- 
senting five different civilian power concepts, went into operation 
during the year. 

The view of the free world on our accomplishments was expressed 
during the past year by a committee representing the six western 
European countries which have joined to form Euratom. After a 
thorough survey of atomic-power development in the most advanced 
nations, this committee, known as the Three Wise Men, reported: 

An impressive amount of research and development done both through the 
ABC and private industry has provided America with the most complete nuclear 
foundation in the world. 

The principal question now is: Which are the ways that will give 
us nuclear power at competitive cost per kilowatt-hour ? 

The Commission has continuously given careful consideration to 
this question. The United States program remains unchanged; it is 
to attain safe, reliable, and economic nuclear power at home and abroad 
as soon as possible. 
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As you are aware, the timetable is shorter for reaching competitive 
power abroad, since many of our friends find it necessary in their 
national interest to achieve a degree of independence from the im- 
portation of chemical fuels. 

Our conclusion—which we have communicated to your committee— 
is that we should try to reach this objective of successful aid to our 
friends in attaining competitive nuclear power within 5 years. That 
is, it is our hope that in another 5 years we will be able to begin design 
and construction of large nuclear powerplants which will produce 
economic nuclear power in a large part of Western Europe, in Japan, 
and elsewhere. 

To arrive at commercially competitive nuclear power in the United 
States is expected to require a longer time owing to the lower price 
and greater availability here of conventional fuels. 

The report of Euratom made it clear that the western European 
countries which formed that group could profitably use up to 15 million 
kilowatts of nuclear electric power by the end of 1967. 

The report stated that the shortage of energy threatens to become a 
major brake on economic growth : ind that the increasing burden of 
importation of conventional fuel, would seriously strain the economy 
of those friendly nations. 

Their conclusion, with which we cannot differ, was that nuclear 
power appears to offer a solution to their problem. They believe that 
the attainment of this goal at the desired rate is possible only through 
a close partnership with the United States and other nations of the 
free world. 

Recognizing the importance to the President’s program of eco- 
nomically strong allies and taking full advantage of United States 
les adership i in nuclear technology, we look to the development of close, 
mutually beneficial cooperation with Euratom, which is now com- 
pleting its organization. 

Representatives of the AEC and the Department of State are cur- 
rently engaged—at the request of President Armand—in preliminary 
discussions with the Euratom Commission. 

If the Euratom Commission decides, in connection with its overall 
program, to encourage the early construction of a number of large 
power reactors in Europe, we must be prepared to give them full 
cooperation and appropriate assistance. As soon as the plans for 
their program take shape we will want to advise the Joint Committee 
further of the nature of these plans and the areas where specific co- 
operation is indicated. 

Obviously, coo ee ition with Euratom would be a major step in an 
overall program which would also recognize the needs of other nations 
or communities of nations and most importantly, the working out of 
means to supply strong support to the programs of the International 
Atomic Energy Agency as they are developed by Director General 
Sterling Cole, and the able staff which he is assembling in Vienna. If 
our hopes bear fruit this may become the most important contribution 
to world pleace in our lifetime. 

The basis of United States leadership in atomic-energy development 
with particular reference to the progress made in the calendar year 
under review in the area of nuclear-power development is described 
on pages 77 through 125 in those portions of the Commission’s 23d 
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Semiannual Report which, as I have stated, are submitted as a part 

of this presentation. Therefore I shall not repeat that text at this 
oint, unless you desire it, but I ask that it be made a part of the record 
ere. 

Chairman Duruam. Without objection it is so ordered. 

Senator Anperson. How much of it? There are 200 pages. 

Mr. Srrauss. Pages 77 through 125, a little less than 50 pages, Sena- 
tor Anderson. 

Senator Anprrson. Why do you want to reprint the pages since you 
already have them in an annual report which is a part of this hearing ? 

Mr. Srravss. I have no feeling about any illustrations, Senator 
Anderson. The text is what I would like to have included. 

Senator Anperson. How about the tables that are in the back part 
of the report ? 

Mr. Srravss. I think that if the tables are pertinent to the text 
and referred to in the text that it would be proper to include them, 
I don’t feel strongly about this if the committee wishes to exclude it. 
It might be incor porated by reference. 

Chairman Durnam. The only thing I was thinking about is the 
cost of it. If you could just refer to it, and it is satisfactory to you, 
it would be satisfactory to the committee. 

Mr. Srravss. It is satisfactory to the Commission to include it by 
reference. 

Chairman Durnam. Without objection it will be included by ref- 
erence. 

Mr. Srravss. Also, as you are aware, Mr. Chairman, informal dis- 
cussions are presently being held between the staffs of the Joint Com- 
mittee and the Commission on policies and proposals for the future 
scope of the nuclear power development program. This is the matter 
to which you referred in your introduction. In view of these discus- 
sions, it has been suggested that we defer until later in these hearings 
testimony dealing with future planning in the area of nuclear-power 
development. 

However, in keeping with our precept to keep you currently in- 
formed, I should like to read a telegram which I received this morn- 
ing and the substance of which will be made known later today in 
San Francisco. This is a telegram dated February 18, and handed 
to me here this morning. It is signed by N. R. Sutherland, presi- 
dent and general manager—then there is a garble, I can’t make out 
the name—addressed to me and reads as follows: 


Supplementing our discussions with AEC staff— 


Senator HickenLoorer. Mr. Chairman, president of what ? 
Mr. Srrauss. President of the Pacific Gas & Electric Co.* 


Supplementing our discussions with AEC staff, the Pacific Gas & Electric Co. 
in addition to financial participation with the nuclear-power group in the 
research and development work for the Dresden atomic powerplant and our 
partnership in the Vallecitos atomic powerplant will, as a third step, subject to 
receiving the usual permits, licenses, and certificates, install and operate a 50,000- 
kilowatt rated boiling water atomic power unit which we expect will produce 
60,000 kilowatts of electric power. 

The location will be our Humboldt Bay powerplant, south of Eureka, Calif. 
The boiling water atomic unit will have a normal thermal rating of 165,000 kilo- 
watts and will include several nuclear advances such as (a@) complete internal 











*For further information concerning project proposed by Pacific Gas & Electric Co., see 
pp. 608-615. 
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steam separation and dryers, (b) largest steam flow using single-cycle principle, 
(c) largest reactor with natural circulation, (d) refueling method and equip- 
ment of advanced design. Completion date not later than middle of 1962. We 
have completed negotiations on a regular commercial basis with Bechtel Corp. 
to design and build a plan on a turnkey fixed price basis. General Electric Co. 
will supply the nuclear and electrical equipment. Nuclear fuel will be fabri- 
cated by General Electric Co. under a separate contract. 


No financial assistance to us is involved in these contracts. No assistance 
from AEC for research and development is contemplated. Eureka is in a mod- 
erately high-fuel cost area and other favorable factors are present. Conse- 
quently, we believe that this atomic powerplant producing 60,000 electrical kilo- 
watts should achieve competitive power costing 8 mills with the second core 
and present plutonium credit. We expect to approach this goal with the first 
core. Furthermore, as a fourth step, we shall, as stated previously, continue 
our work to reduce the cost of the 200,000 kilowatt atomie electric unit we desire 
to install when we achieve our cost goals for this larger unit. 

Senator Anperson. Mr. Chairman, if we are going to get into this 
question of power reactors and whether or not private industry is 
going ahead, I think it might be appropriate to quote part of a page 
from Time magazine for Febru: ary 10. Lread 

Even the biggest companies find the going rough. General Electric—because 
it is referred to in here—originally put a price of $45 million on the Dresden, 


Ill., nuclear powerplant, 180,000 kilowatts, it is building for Chicago’s Common- 
wealth Edison Co. 


Costs already exceed that by an estimated $20 million. By the time it is 
finished, GE will be $80 million in the hole on its nuclear program including 
a smaller 5,000-kilowatt plant built for experience at Pleasanton, Calif. GE, like 
others, thinks if it could build three big plants in a row it could earn enough 
to produce competitive power. But GE has no plants at the moment. Private 
industry has found there is no money in AERG and no prospect of making any 
money. 

I don’t know where this telegram came from, I don’t believe it was 
discussed by anybody, and I thought there was some discussion that 
we would leave the private power argument out. I do notice that 
the Chairman of the Commission says that it is our hope in another 5 
years that we will be able to begin the design and construction of 
large powerplants which will produce economic nuclear power in a 
large part of Western Europe and elsewhere. So by 1963 we can 
begin to look forward to a time when things can happen. Commer- 
cially competitive nuclear power in the United States will require a 
longer time. 

The interesting thing is that the statement is made that the program 
of the Atomie Energy Commission is unchanged. So, I assume, Mr. 
Chairman, that you mean by that to say that ‘those of us who believe 
there ought to be some change should just start to gird our loins and 
get res ady for it. 

Mr. Strauss. Senator, you asked several questions. 

Senator Anperson. Yes, I did because I didn’t understand that 
today, under the agreement that was reac Aa that we would get into 
a discussion of the merits of public and private power. The tele- 
gram was quite obviously read to show that here stands private in- 
dustry just itching to build these powerplants. 

Representative Price. Senator, annie’ you agree with me that 
the progr am must not be doing as well this year as last year because 
last year at this time we had four such telegrams? 

Mr. eit ss. May I respond, Mr. C hairman ? 

Chairman DurHAM. - fairness to Chairman Strauss, he showed 
me the telegram here. I didn’t read it in detail. I saw it was private 
power investment paying for it entirely. I thought probably it 
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would come under our agreement to discuss this power question at 
the end of the hearings. Whether it does or does not cover that agree- 
ment, I am not able to determine, because it is built entirely out of 
private funds and we don’t participate in it whatsoever according 
to the reading of the telegram. 

Mr. Srravss. Mr. Chairman, you will appreciate that the Com- 

mission is somewhat on the horns of a dilemma. I received this 
telegram this morning. I told you that I thought I should present 
it. Had I not done so and this material been released to the press, 
as undoubtedly it will be later in the day in San Francisco, I am 
caught in the nutcracker of not keeping you fully and currently 
informed. I will reason the fact that this statement was prepared 
prior to the receipt of the telegram and I interpolated the telegram 
this morning. 

It is true that last year, as Mr. Price states, there were a number 
of proposals advanced by companies and most of them have been 
firmed up in the nature of projects which have been begun. 

I will defer any discussion on this. 

Senator AnpeRson. Which ones have been begun ? 

Mr. Srravss. A plant has been begun at Dresden, a plant has been 
begun at Indian Point. 

Senator ANpERSON. We didn’t have a telegram on Dresden last 
year. You said on the four telegrams they had been firmed up and 
work had been begun. Which ones had been begun / 

Mr. Srrauss. 1 did not say it. 

Senator Anperson. Mr. Reporter, read the statement. 

(The statement was read by the reporter.) 

Mr. Srravss. I would like to observe that the use of the number 
four was not made by me. 

Senator ANprerson. You said, “As Mr. Price states.” Do you want 
the reporter to read what Mr. Price states ? 

Mr. Srravuss. I did not confirm the number that Mr. Price stated. 
There were some telegrams last year with respect to the intention of 
power companies to enter into contracts to build plants and a number 
of them have been begun. 

Senator Anperson. How many of those have been started? You 
said there were four telegrams sent in. 

Mr. Srrauss. Mr. Goodman, have you any recollection as to the 
number of messages received last year # 

Mr. Goopman. Mr. Chairman, there are so many things that hap- 
pen in this field so fast during the year that for me to be able to 
reconstruct exactly which four companies is an impossibility at this 
point, I am afraid. 

Representative Price. It could not have been Dresden because the 
Dresden proposal predated last year by several years 

Mr. Srrauss. Senator Anderson, if this matter is of concern to you 
with respect to detail, may I supply for the record the precise num- 
ber of communications and the precise status of the development 
which has resulted from them since none of us here at this table has 
this recollection, and Mr. Davis the Director of the Reactor Deve ae 
ment Division is ill, and Mr. Roddis, the second in command, i 
snowed in and could not get here this morning. We have no dive 
to withhold this vital information from the committee. 





ATOMIC ENERGY INDUSTRY 9 


(The material referred to follows :) 


The following communications which were made a part of the report of the 
1957 JCAE 202 hearings indicated proposals being submitted in response to 
the third invitation or advised the Commission of an active interest in atomic 
power possibilities. The full text of these communicatons is set forth on pages 
27 through 30 in the report of the 1957 202 hearings. 

1. Letter dated February 18, 1957, to Lewis L. Strauss from Philip Sporn, 
representing American Gas & Electric Service Corp. and other utility companies 
operating in the Ohio Valley and contiguous areas. 

2. Press release by Paul B. McKee dated February 19, 1957, in behalf of 
Pacific Power & Light Co. and other utilities. 

3. Telegram dated February 18, 1957, to Lewis L. Strauss from N. R. Suther- 
land, president, Pacific Gas & Electric Co. There follows a discussion concern- 
ing the developments of these three proposed projects during the past year. 

1. American Gas & Electric Corp., ete.—This group of utilities known as the 
east central nuclear group along with the Florida west coast nuclear group last 
December submitted a proposal in response to the Commission’s third invita- 
tion for the design, development, construction and operation of a high tem- 
perature, gas-cooled, heavy water-moderated, pressure tube reactor of 50,000 
electrical kilowatts capacity. This proposal has been conditionally approved by 
the Commission as basis for contract negotiation subject to receipt of the neces- 
sary congressional authorization which has been requested. 

2. Pacific Power & Light Co., ete—Available resources of this company as 
well as other private utilities of the Pacific Northwest will be severely taxed for 
some time to come by the need for substantial expansion of generating capacity 
to offset loss of Bonneville power. However, these companies are continuing 
the study of the development of atomic power looking toward the eventual con- 
struction of a nuclear powerplant. 

3. Pacific Gas & Electric Co.—This company advised the Commission by tele- 
gram of February 18, 1958, of its plans for a nuclear powerplant near Eureka, 
Calif., independent of governmental financial assistance. The details pertaining 
to this nuclear powerplant are contained in the telegram which was made a part 
of the record of the February 19, 1958, 202 hearings. 

Senator Anperson. The Hanford Atomic Energy Works have made 
14 square miles available to Pacific Power & Light Co. That is not 
what you have. Is that what you were talking about today? Who 
is the telegram from ? 

Mr. Strauss. The telegram is from Mr. N. R. Sutherland, president 
of the Pacific Gas & Electric Co. 

Senator Anperson. That is a different outfit. One of the telegrams 
last year was from Paul B. McKee: 

Acquisition by Pacific Power & Light Co. of about 14 square miles of land 
near the Hanford Atomic Energy Works Reservation, have a site available for 
a future atomic powerplant was announced Tuesday. 

That got into the hearing last year. Has anything happened in 
the intervening vear ? 

Mr. Srrauss. I am unable to answer the question. I assume they 
acquired the land if the »y stated that the »V did. 

Senator Anperson. You read that telegr: am talking about Bechtel 
going intothis. Is Bechtel in the Dresden plant also? 

Mr. Strauss. Iam unable to answer. 

Senator Anprrson. I can. I can tell you he is with General Elee- 
tric. Would you think the experience on the Dresden plant is going 
to get their enthusiasm up very high? 

Mr. Srravuss. Whose ent en asm ? 

Senator Anperson. Bechtel and General Electric. 


‘For further information concerning the Pacific Gas & Electric Co. proposed project see 
appendix, pp. 608-615, of these hearings. 
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Mr. Srrauss. If this statement is correct, and I have no reason to 
doubt it a contract has been completed. ‘The telegram says: 

We have completed negotiations on a regular commercial basis with the Bechtel 
Corp. to design and build a plant on a turnkey fixed-price basis. 

I have no reason to question the accuracy of that statement. I 
believe it to be so. 

Senator AnpErson. They are going to have a turnkey basis. I 
thought GE got all the turnkey basis it wanted on the Dresden job. 

Mr. Srravss. You may know more about it than I do. 

Senator Anperson. I am just reading what Time magazine printed 
here. 

Mr. Srrauss. I think the actions speak louder than words. 

Senator Anperson. I wonder if the treasurer of GE will believe 
that ? 

Mr. Srravss. Iam unable to answer. 

Chairman Durnam. Proceed with your statement, please. 

Mr. Srravuss. Thank you. 1957 accomplishments which are cited 
in the Commission’s 23d semiannual report to the Congress have been 
possible because of the way in which the outstanding skill of our 
scientists and engineers has been correlated with the leadership, or- 
ganization and financial encouragement of the Federal Government, 
and the ingenuity, initiative, and managerial capacity and capital 
investment of our free enterprise system. 

I will now present the subject of controlled thermonuclear power 
following which my colleagues will review the record of 1957 in the 
8 other fields and which are related to the growth and development 
of the atomic energy industry. 

We might begin by summarizing the progress which has occ ‘urred 
in this program ‘known as project Sherwood. Both the United States 
and the United Kingdom have had some success in experiments look- 
ing toward the establishment of economic controlled thermonuclear 
power. By prearrangement last fall, both nations issued on January 
24 scientific papers and official comment on the results attained in one 
line of research being followed by both nations. Both the United 
States and the United Kingdom announcements made it clear that 
fruitful and promising results had been achieved in the laboratories 
of both countries but that we could not expect early harnessing of 
fusion for the production of power. 

In controlled fusion we are not yet at a point comparable to Decem- 
ber 2, 1942, when the first self-sustaining controlled fission reaction 
was obtained by Dr. Fermi. 

As we stated in December, and as is borne out in the newly issued 
scientific papers, both we and the British have succeeded in pro- 
ducing and maintaining quite high temperatures in a plasma of light 
nuclei, and the containment of such a plasma for brief but nev ertheless 
appreciable lengths of time. But it is clear that much longer con- 
tainment must be achieved and much higher temperatures reached. 

We are making important progress, but the problems are formida- 
ble and it will be a matter of years before we will be able to build and 
operate commercial reactors utilizing the deuterium of the oceans, 
thus to produce electrical power and provide a source of energy suffi- 
cient for man’s expanding needs for ages to come. 
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The Commission has been conducting some research in the field 
of controlled thermonuclear reactions since 1951, but did not begin 
to expend significant sums of money on it until 1954. This research 
is carried out at Los Alamos Scientific Laboratory, Oak Ridge Na- 
tional Laboratory, Princeton University, the University of Califor- 
nia Radiation Laboratory, Berkeley and Livermore, and at several 
other smaller university and industrial contractor sites. 

The work in this field consists of a number of alternate approaches 
leading toward the development of a method that will achieve a con- 
trolled release of ener gy from nuclear fusion. 

The problem involved in controlling a thermonuclear reaction is 
that of ionizing a suitable material such as deuterium, heating the re- 
sulting plasma. to a temperature of about 100,000,000° C. or higher, 
and confining the plasma at this temperature long enough to permit 
an appreciable fraction of the ions to fuse with a consequent release 
of energy. The energy thus released must then be converted into 
electrical power. 

Since 1951 the level of research in this area has greatly expanded 
and a number of interesting developments have occurred, but all of 
the work is still very much in the research stage. 

The United States and the United Kingdom have had a full ex- 
change of information on the progress in their controlled thermo- 
nuclear reaction work. 

The January 24 press releases concerning the recent developments 
in British and United States programs were followed on January 25 
by the publication of technical papers for the scientific world, partly 
through the British scientific weekly, Nature, and partly in the fol- 
lowing week in the United States in the scientific journal, the Physical 
Review. I shall now summarize the progress that has taken place 
at the four major laboratories in the United States and also give you 
a brief synopsis of the developments reported in the scientific papers 
issued on January 25. 

During 1957 the Commission approved the construction of a com- 
plex of laboratories and power facilities at Princeton University. 
This complex is known as the model C stellarator project and is ex- 
pected to come into operation in fiscal year 1960. 

These facilities will be employed for the next 10 years in experi- 
menting on several large machines. The thermonuclear devices that 
will be housed in the new complex are not to be expected to produce 
net power. Instead they are considered to be research devices point- 
ing the way, we hope, to net power producers. 

‘At Los Alamos Scientific Labor atory scientists have been studying 
the phenomena associated with the discharges of large electrical cur- 
rents through cylinders containing deuterium gas. “When such cur- 
rents are created, the ionized gases tend to contract, or pinch, into 
a slender filament in which it 1s hoped that the fusion reactions can 
take place, and in which configuration the plasma is held away from 
the walls of the cylinder. 

Success with small devices using this principle make it imperative 
that larger and more powerful devices be developed and tested. 
Accor dingly, approval has been given for a new peer to house a 


large bs ank of condensers and other electrical equipment, necessary for 
the experiments, 
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Several of the Los Alamos pinch devices have produced neutrons in 
considerable quantity. For several years, in several nations it has 
been easy to secure neutrons from electrical discharges. 

These neutrons were believed to be produced when deuterons es- 
ceaped from the discharge and struck the walls covered with deu- 
terium. 

However, due to a theoretical advance at Los Alamos in 1956, our 
physicists have learned how to stabilize these discharges; that is, to 
keep them from striking the walls. Therefore, a large proportion of 
the neutrons now observed is believed to be thermonucle: ir, in the sense 
that they arise from collisions of deuterons within the gas—each 
nucleus serving as a projectile or as a target. 

Temperatures of several million degrees have been attained by 
some of the discharges under study at Los Alamos and from 1 million 
to 100 million neutrons have been observed during each discharge. 

Four of the technical papers that were published on January 25 
described developments at Los Alamos Scientific Laboratory in con- 
siderable detail. 

Mr. Chairman, my statement at this point, includes a brief descrip- 
tion in lay language of these papers. I will, if you will permit me, 
omit the reading of this since your committee has had extended hear- 
ings from the scientists themselves who were engaged on this project 
and offer these pages for the record, but I am prepared to read them 
if you wish. 

Chairman Durnam. Without objection, they will be included 
record. 

(The document referred to follows:) 


The first paper dealt with the development of a method for determining the 
effective temperature of the hot gas. This technique was fully described by 
Drs. Burkhardt, Lovberg, and Phillips in their paper. 

The second paper by Drs. Hagerman and Mather described the production of 
neutrons in the plasma produced in a cylindrical tube through which a large 
electrical current was discharged momentarily. This pinch apparatus, the 
Columbus II, began to yield significant results last summer. It was designed to 
put as much electric power as forcible into the pinch tube in as short a time 
as possible. Under various conditions the tube can be made to yield between 
10 million and 100 million neutrons per pulse and they are emitted in a time 
about one-millionth of a second. 

When these neutrons were found, exhaustive tests were undertaken to deter- 
mine whether most of them were produced by a thermonuclear method or whether 
they were emitted from other reactions occurring at the electrodes or at the 
walls, or from instabilities in the gas. The number of neutrons was reduced 
somewhat by the application of a weak magnetic field but this is to be expected 
according to current theory. The neutron yield increased by a factor of 2 when 
the voltage was raised from 40 to 50 kilovolts. By eatching the neutrons in 
very sensitive photographic plates placed around the discharge tube it was pos- 
sible to study the probable mode of origin of the neutrons. It was found that 
there was a group of deuterons traveling toward the cathode at high speed. 
This group of deuterons was found to be producing some of the observed neu- 
trons. Nevertheless, the results were encouraging because it was found that 
the neutrons were being emitted from the gas practically uniformly from all 
parts of the tube, except in a region about 2 inches long near the anode. 

The third paper by Drs. Burkhardt and Lovberg dealt with a straight pinch 
tube, called Columbus S—4. It was used to study the effect of greater length 
and greater tube diameter on the behavior of the pinch discharge. In this case 
the discharge tube was a porcelain cylinder 5 inches in diameter and 24 inches 
long. In this tube it was shown that there can be circulating currents in the 
tube at certain times during the pinch process. There are indications that 
particle energies of 300 electron volts (or temperatures of about 3 million 
degrees) were attained. When the tube was started with pressures of only 40 
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microns of mercury (about one fifty-millionth of an atmosphere), the pressure 
in the pinched discharge became equivalent to about 12 atmospheres at the time 
when the diameter of the current column was smallest. This occurs about 6 
microseconds after the current discharge starts. 

Perhaps the most significant observation with this apparatus was that the 
field produced by the pinch current is highly reproducible over several half- 
cycles of the applied voltage. 

The fourth paper, by Drs. Honsaker, Karr, Asher, Phillips, and Tuck, de- 
scribed the production of neutrons from a stabilized pinch in a small doughnut- 
shaped tube, called Perhapsatron 8-3. This device came into operation in 
December 1957. This small tube yields as many as a million neutrons per 
discharge, under suitable conditions. The main burst of neutrons occurred 
in a time of about 2 microseconds. Smaller bursts continue to occur for sev- 
eral additional miroseconds. These scientists found that the results are con- 
sistent with a temperature of about 6 million degrees. There was good evidence 
that the pinch was well centered while the discharge current was large. The 
pinch discharge undulated slightly, but the motion had only a small amplitude 
compared to the tube radius. These observations suggest that the discharge 
was well stabilized. Of course, a well-stabilized plasma is of extreme im- 
portance to the program. 

Now that this degree of success has been attained, it is possible and desirable 
to scale up the Los Alamos apparatus, in power and (to some extent) in size. 
We may expect to hear of higher temperatures and longer containment times in 
the months and years ahead. 

The controlled thermonuclear program at Oak Ridge National Laboratory has 
been greatly expanded in the past year. The laboratory has organized a new 
division, the Thermonuclear Experimental Division, which has grown to about 
three times its original size during the past year. Important progress is being 
made at this site. 

At the University of California radiation laboratory at Livermore work has 
continued with a variety of promising machines which may produce thermonuclear 
neutrons in the very near future. 


Mr. Srrauss. I would resume, then, my prepared statement. 

We have been so encouraged by the ‘steady stream of advances in 
all of the major laboratories that we are beginning to consider the 
problems involved in large pilot devices and in machines which, accord- 
ing to theory, should produce net power. In the past year studies of 

chemical and material problems began on a small scale at Oak Ridge 
National Laboratory. Arrangements are being made for the partici i- 
pation of other laboratories especially skilled in these fields. 

The road to controlled thermonuclear net power production is long 
and hard and we cannot afford to overlook the possibility that diffi- 
culties still unforeseen may slow our progress. It is impossible to 

say when a net power producer might be achieved but the most opti- 
mistic estimates by those who are familiar with the difficulties are of 
the order of 20 years. I might interpolate that having less of that 
familiarity with the difficulties I personally indulge in more optimism. 
It would be after that that we would turn to the development of ma- 
chines producing commercially competitive power. 

In addition to the technical progress of the controlled thermonuclear 
program, the committee has indicated that it is interested in any com 
ments which we have on the problems which industry might be encoun- 
tering in obts aining access to information in this field. 

It is our opinion that all persons or companies actively interested 
in, and capable of contributing to research and development pro- 
grams aimed at achieving controlled thermonuclear reactions are able 
to qualify for access to all Commission generated classified informa- 
tion on the subject. 
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In addition, it is possible for those who are actively engaged in fis- 
sion-power programs to keep abreast of the progress of the thermo- 
nuclear program in order that they may determine whether their 
efforts in the fission program are being made obsolete by advances in 
the potentially competitive field. Up to this time, approximately 100 
companies and private individuals have been authorized to obtain 
access to all classified information in the field. 

Senator Anperson. How many companies and individuals have 
been refused access, and on what grounds ? 

Mr. Srravss. Is there any one here who can answer that? May we 
supply that for the record, Senator? My belief would be that it is a 
very small number indeed. 

Senator Anperson. Have people been refused on the grounds that 
they didn’t have any need to know ? 

Mr. Srravss. I cannot answer presently as to the grounds on which 
refusal has been made, but that will be supplied for the record. 
(See p. 28.) 

Senator ANnpEerson. Someone must know. Doesn’t someone know 
whether anyone has been refused on the grounds that they didn’t 
need to know ? 

Mr. Srravss. We will provide an answer to that. 

Mr. Prrrman. Mr. Chairman, I will provide a detailed answer if 
you wish, but in general there are a few people and companies who 
have requested access to the controlled thermonuclear who do not 
meet the criteria as published in our regulations and therefore did 
not show a need-to-know to access. 

Senator Anprerson. Could we have an easier answer. Have there 
been people who have been refused information on the grounds that 
they did not need to know ? 

Mr. Srrauss. Refused on the grounds that their work does not 
show a need to know as published in our criteria published in our 
regulations ¢ 

Mr. Fievps. Senator, basically our criteria are that they should be 
engaged in the development and construction of a nuclear powerplant, 
not a thermonuclear powerplant, to have access or to be actively en- 
gaged in research in the controlled thermonuclear process. Those 
are fundamentally the criteria we have used for access, which means 
it is based on what we judge to be a need to know. 

Representative Price. What about investment houses, and so forth ? 

Mr. Frevps. If they have an active investment interest in a nuclear 
powerplant they have some degree of access. 

Representative Price. Are there e any other groups outside of people 
engaged in the nuclear powerplants construction that have access? 

Mr. Frexps. Those two principal points are the basic criteria. 

Senator Anperson. An investment house with some interest in the 
stock of a company that is building a nuclear powerplant can get it. 
That one that does not have it, cannot get it. 

Mr. Frexps. It is slightly narrower than that. 

Senator Anperson. If I have a share of stock in General Electric, 
which is building a nuclear powerplant, and a magazine says they 
may be $80 million in a hole, have I a right to access as such ? 

Mr. Frerps. No, sir; you do not. 
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Senator Anperson. But an investment house would have. 

Mr. Frexps. I believe our criteria restrict it to the engineering and 
development unless there is a demonstrated pertinence to the support- 
ing funds for the project. 

I will have to review that and supply a statement (see p. 16.) 

Mr. Srravss. Senator, the discussion is academic to this degree: 
That practically all of this information is declassified. 

Senator Anperson. On thermonuclear; is it? 

Mr. Srravss. Practically all, except those : aspects that we think may 
have a weapons application. 

Senator Anprerson. How much do you think has a weapons appli- 
cation- ~all of it? 

Mr. Strauss. No; I would say that if one could measure it, 95 per- 
cent of it is in the open area today. 

Representative Price. Has it all been—you say 95 percent of the 
information on thermonuclear control has been Chie assified ¢ 

Mr. Srrauss. It is obviously inaccurate to measure it in terms of 
percent. One can’t figure it that way, but the great bulk of the in- 
formation in the controlled thermonuclear field is in the declassified 
area and has been for some recent time. 

Representative Price. We have not had any such information given 
to us before. It was not indicated in hearings that we have had on 
the subject. 

Mr. Srravss. That has been publicly stated, Mr. Price, in state- 
ments which have been made in connection with our cooperation with 
the British. 

Senator Anprerson. Aren’t there a host of papers that have not 
been declassified—stacks of them ? 

Mr. Srravss. I wouldn’t know whether there are stacks. There 
is a substantial amount of paper but their relationship to the totality 
is small. 

Senator AnpErson. Then if it is so easy to get it, how many applica- 
tions for access are now pending? 

Mr. Srravss. I can’t answer but I can supply it. 

Senator Anperson. How long have they been pending? Can 
somebody answer ¢ 

Mr. Prrrman. There are none pending right now unless it is just 
the workload of this particular week. 

Senator Anperson. Nofapplication for access are pending? 

Mr. Prrrman. Unless it is just workload that has not gotten to us 
within the week or 10 days. There is no long list of pending appli- 
cations for this category. 

Mr. Fieips. Senator Anderson, I have the exact language of the 
regulation that has been issued if you would like me to read it. 

Senator Anperson. Does it differ from what was in the so-called 
McKinney report? 

Mr. Fretps. Yes; I believe it does. 

Senator Anperson. That said: 

Although solution of the problems involved can by no means be regarded as 
sure, it appears that any thermonuclear .reactor will be a substantial neutron 
producer, capable of producing substantial quantities of special nuclear material. 
Hence, it is our opinion that information related to controlled thermonuclear 
reactions is data concerning the production of special nuclear material and falls 


within the definition of restricted data as defined in section 2 (4) of the Atomic 
Energy Act of 1954. 
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That pins it down pretty tight. 

Mr. Frexps. It does if you | follow that literally. Since that time a 
considerable declassification has taken place and a modification of the 
categories that would be unclassified. 

This has moved much farther down the road than in the McKinney 
report. What I was referring to, Senator, has to do with the criteria 
for access to thermonuclear information which you had asked about 
previously. I have that if you wish it. This is a regulation issued 
on August 9, 1957, published in the Federal Register. I will not read 
the entire regulation but here is the part that is ‘effective upon publica- 
tion in the Federal Register. Subparagraph 2 of 25.15 (b) is amended 
to read as follows. This isthe criteria: 

An application for access to secret restricted data in category C—20, controlled 
thermonuclear processes, will be approved only if the applicant demonstrates, 
also, that the applicant (1) is directly engaged in a substantial effort to develop, 
design, build, or operate a fission-power reactor that is planned for construction, 
and is making or proposes to make a comparative evaluation of fission and con- 
trolled thermonuclear processes for production of power, or (2) possesses quali- 
fications demonstrating that he is capable of making a significant contribution 
to research and development in the controlled thermonuclear field and is directly 
engaged in or proposes to engage in a substantial study program or a substantial 
research and development program in this field, or (3) is furnishing to a per- 
mittee having access to C—-20—that is to this information—substantial financial 
assistance or substantial scientific, engineering, or other professional services to 
be used by said permittee in carrying out the activities for which said permittee 
received access to category C—20, or (4) is furnishing to a permittee having access 
to C-20 under subdivision 2 of this subparagraph substantial financial assistance 
or substantial scientific, engineering, or other professional services to be used by 
said permittee in the study or research and development program for which said 
permittee received access to category C—20. 

Senator Anperson. If a man is just a plain ordinary college pro- 
fessor, could he get access? He might not be able to say that his 
scientific studies were going to do anything remarkable. He might 
be like Dr. Goddard who designed the V-2 rocket almost in exact 
detail as the one by Dr. von Braun and used by the Germans. He 
didn’t have any idea of using them for warlike purposes. Would 
you read clause 2 again ? 

Mr. Frerps (reading): 

Possessing qualifications demonstrating that he is capable of making a sig- 
nificant contribution to research and development in the controlled thermonu- 
clear field and is directly engaged in or proposes to engage in a substantial study 
program or a substantial research and development program in this field. 


In other words, if a professor intended to do research, if you 
thought he promised read development or work on it, he would be 
eligible for clearance. 

Senator Anprrson. How would you decide whether he was going 
to come up with a remarkable invention and whether he will be a 
Thomas Edison or a large flop ? 

Mr. Fretps. You have to use judgment to a large extent. 

Senator Anprerson. He has to satisfy you that he is able to make a 
substantial contribution. 

Mr. Freips. A substantial contribution doesn’t necessarily mean 
that it will have success, Senator, in the development field. You have 
to know the area in research when you are dealing with it. You have 
to have familiarity with the competence of the people. 
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There may be avenues that are not being explored that you think 
should be explored, you may not be able to say you are going to have 
success, but it would warrant going ahead with it. 

Senator Anprerson. Dr. Einstein was a patent clerk, wasn’t he 
when he made his famous pronouncement ¢ 

Mr. Frexps. I don’t know. 

Senator Anperson. Fifty years ago he was a patent clerk. When 
he made his announcement did any body pay any attention to it? 

Mr. Frexps. I don’t know, sir. 

Senator Anperson. No. 

Mr. Srravss. It was published in the most respectable scientific 
journal of the day and received wide attention among the scientific 
community that was then prepared to understand. He was not 
ignored. 

Senator Anprerson. Then prepared to understand it; yes. 

Representative Price. May I ask a question ? 

Chairman Duruam. Yes. 

Representative Price. Do any individual scientists as individuals 
have access to this information ? 

Mr. Frevps. I can’t answer that, Mr. Price. What was the ques- 
tion ? 

Representative Price. Do any individual scientists in our universi- 
ties or laboratories, as individuals, have access ? 

Mr. Srrauss. I think we can answer this question best by supplying 
you with a list of all of those to whom access permits have been granted 
and those to whom they have been denied, and that will be done as secon 
as we can get our personnel out to our office in Germantown. (See 
p. 28.) 

Senator Anperson Can we get one final statement on this? There 
have been people who have complained that they are not able to get an 
access permit, and it is my enbeteediin that there are people who 
have written—I am speaking now from memory and may be wrong— 
and have told me that their applications are pending. Your statement 
a moment ago is that there is not a single one pending; except for the 
last few days. 

Mr. Prrrman. I think that is right. 

Senator Anperson. All of them have been rejected or accepted. 

Mr. Prrrman. I think that is correct, sir. 

Chairman Durnam. You may proceed with your statement. 

Mr. Strauss. I have just one more paragr aph, Mr. Chairman. 

It is further our opinion that these groups, through reports, discus- 
sions, laboratory visits, formal meetings, and other means, are able to 
obtain a clear, detailed, and up-to-date picture of the status of the 
entire Commission effort in the field. 

The only limitation to the amount of information which the holder 
of a permit for the controlled thermonuclear category can obtain is his 
own willingness to spend the necessary time in re eading reports, at- 
tending meetings, visiting laboratories, and talking to people. 

Commissioner W. F. Libby will discuss radioisotopes 1 in industry, 
manpower, and information services for the atomic industry. 

Senator Anperson. May I have some discussion on the thermonu- 
clear, Mr. Chairman? You stated that the Commission started re- 
search on thermonuclear reactions in 1951. Do we have any idea when 
either the British or the Russians started ? 
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Mr. Srrauss. I have no idea when the Russians started, Senator 
Anderson, but it would be reasonable to assume that they beg oan even 
prior to that date, since you will recall that their first test of a : thermo- 
nuclear weapon took place in August of 1953. The British research 
must have began fairly close to that date ,but we have never asked— 
at least, I have never asked nor heard volunteered a date upon which 
they began. 

As a matter of fact, it is perhaps hard to decide when research on a 
subject as esoteric as this begins. Men start to think about it and doa 
little work in their laboratories. Perhaps reference to their laboratory 
notebooks would show. But the date which appears in this statement 
of 1951 is the date upon which the Commission took note of the work 
by beginning to appropriate to it directly. 

I have no doubt that there was thinking about it and perhaps the 
writing of some papers and reports that even antedated 1951. 

Senator Anperson. I think I would agree with you. I think there 
was quite a bit of work. This is the offic ial date. We don't have a Brit- 
ish official date. 

Mr. Srravss. I do not have it. I am sure that they would supply 
it if we requested it. There is nothing particularly secret about that. 

(Subsequently, the AEC submitted the following for the record.) 





Experimental work on controlled thermonuclear processes began at Imperial 
College, London, in 1947 and at the Clarendon Laboratory in 1948. This work 
was given Government financial support in October 1948 at Imperial College and, 
in February 1948, at the Clarendon Labortary. The work was transferred from 
the universities. to the AERB (Harwell) in 1951. A United Kingdom patent 
application was filed in the United States in April 1947 under the name of George 
Paget Thomson. 

Senator Anperson. You state that the United States is pursuing a 
number of alternate approaches. Could you illustrate what they are 
and how many of them there are? 

Mr. Srrauss. They are detailed, Senator, in the part of the testimony 
that I skipped. But if Dr. McDaniel is here, would you let me ask 
Dr. McDaniel, Acting Director of the Division of Research of the 
Commission, to give you a brief rundown of the several approaches? 

Senator Anprerson. The only reason I ask the question is that I 
see nothing in here that refers to Oak Ridge. Aren't they doing 
something down there ? 

Mr. McDantet. They are. 

Senator Anperson. Is that in this category ? 

Mr. McDantet. It is not explained in detail in that category but 
I understand they are preparing a paper for publication fairly soon. 

Senator ANpEeRsON. Why was it left out ? 

Mr. Srravss. You will find it stated on page 7, that this research 
is carried out at Los Alamos, Oak Ridge, Princeton. They are all 
listed. 

Senator Anperson. You state that during the past year there have 
been some very important developments in research and these develop- 
ments include the achievement of true thermonuclear neutrons in the 
United States. 

Mr. Srravuss. Senator, we are not sure whether true thermonuclear 
neutrons have been achieved and it will be a number of months before 
we know the answer. 


o 





ATOMIC ENERGY INDUSTRY 19 


Senator Anperson. Are you sure that the people at Los Alamos do 
not believe that the Perhapsatron S-3 has produced true thermo- 
nuclear neutrons ¢ 

Mr. Srrauss. I think they believe it but on the other hand they have 
at times in the past believed they have achieved thermonuclear 
neutrons. This type of confidence in one’s work is essential and not 
an unusual attribute in men who are keen about their work. They 
will not, however, make the categorical statement that they have 
achieved true thermonuclear neutrons. 

Senator Anperson. Are they allowed to make that categorical state- 
ment’ Wouldn’t they make it if they were absolutely free to do so? 

Mr. Srrauss. Senator, there is no muzzling of our people on a mat- 
ter of that sort. 

Senator Anprerson. You said the people at Los Alamos do believe 
they have achieved true thermonuclear neutrons. 

Mr. Srrauss. Some of them. 

Senator Anperson. I don’t want to get into names, but I could 
name some that do. So could you. Are they not outstanding people ? 
Why do you believe they have not achieved it ? 

Mr. Srrauss. Why do I believe they have not achieved it? 

Senator ANpERSON. Yes. 

Mr. Srrauss. Because they tell me that they are not positive. 

Senator Anperson. The men that believe it strongly tell you that 
they don’t believe it. 

Mr. Strauss. No. We are getting into a matter of semantics. 

Senator Anperson. Would you indicate some of the people who do 
believe it? 

Mr. Srrauss. By name? 

Senator ANDERSON. Yes. 

Mr. Srrauss. I think that would be unfair to them Senator. You 
have had them testify before your committee and I was not present. 

Senator Anperson. That is the situation I am in. I would be un- 
fair if I named them. But we both know who they are and they are 
outstanding people. 

Mr. Strauss. No; you have privileges that I do not have. I would 
hesitate to say what a man’s beliefs are without consulting with him 
first. There is a group of men actively engaged in this project * 
the Los Alamos Laboratory and at other laboratories who feel re 
sonably confident but not certain that their results have to date Saas 
duced thermonuclear neutrons. 

But I point to the fact that they have also felt that way at times 
in the past and have come around to the belief that they were wrong 
in the past. 

Senator Anperson. I thought at Los Alamos they found some evi- 
dence of neutrons and processed to set up tests that they were not true 
thermonuclear neutrons and found they were not. 

Now they have set up tests again, and they believe that they are 
true thermonuclear neutrons. 

Mr. Srravss. Those tests are incomplete at the present time, 
Senator. 

Senator Anperson. What is the experience of our laboratories on 
the achievement of temperatures higher than 6,000,000°? Have they 
gone above that? 
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Mr. McDaniet. Not substantially above. 

Senator ANpDERSON. 20,000,000° ¢ 

Mr. McDantet. No, sir. 

Senator ANpERsON. Does anybody think they have gone 30,000,000° ¢ q 

Mr. McDaniet. They have not. reported to me, sir. 

Senator AnpErson. What is the longest time we have been able 
to maintain these neutron bursts compared with the British ? 

Mr. McDantet. For 2 or 3 microseconds. The British 2 or 3 milli- 
seconds. 

Senator Anperson. Will you reduce that to lay language? 

Mr. McDantet. We have maintained the burst of neutrons for two 
or three millionths of a second. The British have maintained the 
burst of neutrons for three or four thousandths of a second. 

Senator Anperson. That is approximately a thousand times as 
long. 

Mr. McDaniei. Approximately. 

Mr. Srravss. Senator, as I am sure you know, it is not only the 
period of containment but the degree of temperature and the den- 
sity of the plasma. All three of these things must reach a certain 
point before this reaction occurs and can be of use. 

Senator Anperson. I think we would all agree that we seem to 
have done much better than the British on density which is a very 
important part of it. I am just wondering what we had done about 
the length of it. 

It is my understanding that United States industrial representa- 
tives still can’t participate in the United States-United Kingdom ex 
change of information despite the fact that the British industry can 
participate. 

Is that correct / 

Mr. Srravss. No; it is not my understanding, Senator. The ex- 
change of information between the United States and the United 
Kingdom occurs xt governmental level and as far as I know in those 
exchanges—I have not attended the meetings—no private industries 
are present except in their role as contractors for the Government. 

Senator Anperson. That is exactly right, as contractors for the 
Government. The British industry is allowed to participate; is it 
not? 

Mr. Srravuss. American industry is allowed to participate as a con- 
tractor. As a matter of fact, all of our research in this particulai 
area is carried on by contract with private universities. 

Senator Anperson. Are you positive that American contractors can 
participate in ‘ United States-United Kingdom exchanges? 

Mr. Strauss. I don’t understand the question, Senator. 

Senator Anprerson. Let me see if I can frame it again, Mr. Chair- 
man. My understanding is that in the exchanges between the United 
States and United Kingdom, British industry can participate as con- 
tractors and American industry cannot; is that correct? 

Mr. Srrauss. Let me refer that question to someone who attended 
these meetings. 

Mr. Fretps. I have not attended the meetings, Senator, but I think 
you are referring to the case where an independent private research 
and dev elopment effort is going on in this country and the desire of 
those involved to attend a joint “United States-United Kingdom meet- 
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ing on the Sherwood program. We have contractors there who are 
doing work for the Government. Since this is on a government-to- 
vovernment level, industry, where they have contracts with us, have 
been allowed to attend. It isa problem that we are looking at because 
it goes back to the terms of the bilateral. We arranged a special session 
following the last intergovernmental conference so that we spent 1 
day reviewing with the independent contractors and access permittees 
the discussions and the technical work which were covered in the 
previous 2 days of the intergovernmental conference. It is a matter 
of how to arrange these intergovernmental meetings. There has been 
no attempt to deny them the information. It is a question of whether 
they can be present at the time it takes place. We are reviewing this. 
There is a legal problem involved here, as I understand it. 

Senator Anperson. I think, General Fields, we would both agree 
that was a somewhat long answer. Let me put the question again. 

Mr. Freips. Yes, sir; I would. 

Senator Anperson. I understand that in the United States-United 
Kingdom exchange of information, British industry, as contractors, 
may participate, but American industry may not; is that correct? 

Mr. Diamonp. That is not correct. American contractors may 
participate as representatives of the Government and communicate 
information in accordance with the bilateral. 

Mr. Frecps. That is correct. 

Chairman Durnam. What is the reason for not declassifying all of 
this? Can somebody give mea reason ? 

Mr. Srravss. Are you addressing me, Mr. Chairman ? 

Chairman DurHam. Yes. 

Mr. Srrauss. Because there is still the belief that a part of this 
deals with restricted data, and until we have determined that that is 
not the case, if it should not be the case, we cannot declassify it be- 
cause, as you know, once an item of this sort is declassified it cannot be 
recaptured for purposes of security. 

We have, therefore, moved slowly in declassification in order to 
protect restricted data. 

Chairman DurHam. You don’t even know whether or not you have 
produced thermonuclear neutrons ? 

‘ty. Srravss. Tam sorry. 

(Chairman Durnam. You have not identified the neutrons, according 
to your statement. 

Mr. Srravss. That is true. 

Chairman Durnam. I don’t see why we couldn't declassify the whole 
thing unless there is something in the weapons field that is involved 
in this. 

Mr. Srrauss. By the same token, Mr. Chairman, it might have been 
said that prior to the first controlled chain reaction, since no one 
knew that it could be done, one might have declassified the whole area 
of atomic energy in advance. I think you would agree with me that 
would have been an improvident step. 

The fact that this is not yet known to be feasible is not, I believe, 
sufficient grounds for declassification of all the work leading to the 
end that one section to achieve. 

Senator Anperson. May I come back to the answer that was given 
i moment ago because I am trying to find out whether that last lan- 
cnage was designed to throw us a little bit off the track. 
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Mr. D1amonp. No, sir; it was not. 

Senator Anperson. The British people sit as representatives of 
their Government; don’t they ¢ 

Mr. Diamonp. I believe they do. 

Senator Anprerson. And American industry does not sit as repre- 
sentatives of the Government. 

Mr. Diamonp. Our contractors do. 

Senator Anperson. Do you know whether General Dynamics has 
tried to get into this field and has been refused to be allowed to par- 
ticipate? 

Mr. Srrauss. I can answer that, Senator. General Dynamics has a 
contract with a Texas group for research in this field, independently 
of the Government. 

Senator Anperson. And therefore independently of the Govern- 
ment it can’t sit in the United States-United Kingdom exchanges. 

Mr. Srrauss. No; I don’t believe that to be a fact ? 

Mr. Frexps. Yes, sir; that is a fact. 

Senator Anprerson. Is there someone here from General Dynamics 
that can straighten us out on that? Is not what I just said absolutely 
right ? 

Is there someone here from General Dynamics? We can clear this 
up ina hurry. 

Mr. Fretps. I don’t know whether General Dynamics is involved. 
I do know of a company that is involved. I can tell you for the record, 
if you wish. Let me put it this way, Senator. Where we have con- 
tractors that are engaged in work for the Government, they have at- 
tended and represented the United States Government in these ex- 
changes. Where we have an access permittee who may be doing work 
of his own, with whom we do not have a contract and who is, there- 
fore, not representing the Government on these intergovernmental 
exhanges, they have not been present. 

We did arrange a meeting following these exchanges so that we 
could brief the access permittees, including those who were doing re- 
search and development entirely on their own, as to the status of de- 
velopment. You may ask, Why do we do this? If, every time we 
want to have a conference with the United Kingdom as to what is 
going on in this program and exchange information, we have every 
access permittee present, we can never have a meeting unless we have 
500 people and an auditorium in which to hold it. I think that is 
partly the problem. 

Senator Anperson. That may be an argument for declassification. 

Mr. Srravss. Senator, are you under the impression that General 
Dynamics does not have an access permit ? 

Senator Anperson. No. I am under the impression that British 
industry can take part in these United States-United Kingdom ex- 
changes. They are all somehow permitted to come. Several firms— 
and I am sorry I had to pull out one—have said that the opinion given 
by Mr. Diamond kept them out. They may have some research going 
on with a private group, exactly as you pointed out, and they are 
barred from it. 

I thought. since General Dynamics is a large and well-organized 
company ‘with, I think, people of very substantial knowledge, it might 
be interesting to know on what basis they have been exc luded from the 
right to participate. You did exclude them, didn’t you? 
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Mr. Diamonp. They have been excluded from participating in gov- 
ernment-to-government exchanges of information. 

Senator ANDERSON. It took a yong time to get it stated, but they have 
been excluded. 

Mr. Diamonp. These are not contractors of the AEC. These are 
access permittees. 

Senator Anperson. I realize that. But they are American industry. 

Mr. Diamonp. That is correct. 

Senator Anperson. I didn’t say they were contractors. 

Mr. Dramonp. Under the terms of our bilateral with the United 
Kingdom, the only persons who communicate classified information 
are government representatives or contractor representatives acting 
for and on behalf of the respective governments in the case of govern- 
ment-to-government exchanges. 

Senator ANpEeRson. Now we have the fact that they have been ex- 
cluded. Will you tell me what useful purpose it serves, in view of 
the fact that General Dynamics has all sorts of classified contracts. 
They are building submarines; they are building airplanes and doing 
almost everything else under the sun. What did we gain in the way 
of security by exc ‘Tuding them ? 

Mr. Diamonp. This is beyond my competence. This is a question of 
security. 

Senator Anprrson. I would like to have the Chairman tell us what 
we gained nationally as far as safety is concerned by excluding them. 

Mr. Srravss. I don’t know that I can answer that without looking 
into the question and getting much more information than I have. 
One thing is clear to me. They are working for a private contractor 
in this field. The information that the Commission has belongs to all 
the people of the United States. 

Senator ANDEeRson. I beg your pardon. 

Mr. Strauss. The information belongs to everybody in the United 
States. 

Senator AnpERsoN. On gas-cooled reactors ? 

Mr. Srravuss. We are talking about the controlled thermonuclear. 

Senator Anperson. Yes; I know. That is the whole point; this is 
trade secrets again. 

Mr. Srravss. I cannot follow the changes in subjects. 

Senator AnpErson. All right; let me see if Ican help you. You are 
a lot smarter man than most of the people in this room, so I don’t know 
why it would be difficult. 

Mr. Srravss. I will disclaim it. 

Senator ANpEerSon. You may disclaim it, but we all recognize it. 
We had a difficulty over the gas-cooled reactor. We could not make 
the secrets of gas-cooled ctor obtained by this country available 
to industry. Apparently, ‘ade secrets are still being protected in 
thermonuclear activities, ieee that is why the question was raised. 
Are we still protecting the British trade secrets to the best of our 
ability? Is that the reason General Dynamics was excluded? If not, 
what was the reason / 

Mr. Srravss. No. 

Senator Anperson. What was the reason, then ¢ 

Mr. Srravss. I will have to, in this particular instance with which 
am not familiar, provide you with a detailed and careful study of it. 

I do not wish to get into a debate about a subject, Senator, with which 
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I have not been personally connected, and I don’t want to be in the 
position of giving you incorrect information. The General Counsel 
has attempted to answer this, and the General Manager. 

Senator Anperson. Yes; he did. He said that General Dynamics 
did not have a contract with the Government. 

Mr. Srrauss. You asked, in view of the fact that they have con- 
tracts with many other subjects, it should not also extend automat- 
ically tothis. Ican’t answer that. Itisa legal question. 

Senator Anperson. You keep on quoting on other subjects the pro- 
vision of the law that it is to stress free enterprise. General Dy- 
namics went down and joined with a Texas company and together 
they are putting $10 million into thermonuclear research. Ther refore, 
because it is private enterprise, they are going to be barred. Is th: at 
or. 

Mr. Strauss. No. Not because it is private enterprise. 

Sen: ator ANDERSON. What is the reason? Private enterprise is not 
a Government contract. Isn’t that right, General Fields? 

Mr. Diamonp. May I say they are not barred from access to re- 
stricted in this program ? I didn’t say that. They are barred from 
the conference. They are ‘cau from the conference. They are 
barred from communicating information to the United Kingdom. 

Mr. Fietps. They do have access to the information that is actually 
received in this exchange. They are not at the conference. This 1s 
true. It is fora technical reason. 

Senator ANprerson. We have a new answer now. The idea is to 
protect the British so these people don’t give them any bad informa- 
tion. You said they are not allowed to give information to the Brit- 
ish. How would it hurt the British? Didn’t their ZETA do pretty 
well without General Dynamics? 

Mr. Dramonp. I am only explaining what the bilateral now ex- 
plains. 

Senator Anprrson. I want you now to explain to me why it is so 
dangerous for General Dynamics to tell the British what is going 
on in this country. 

Mr. Diamonp. I didn’t say it was dangerous. 

Senator Anperson. What is the reason? You said so they couldn’t 
communicate to the British. What would they communicate to the 
British ? 

Mr. Diamonp. Senator Anderson, under the act, under section 144 
the act speaks in terms of government-to- -government communication 
of information. We have included our contractors in the communi- 
cation of information. We have used them as our transmitting agents. 
This, I think, is in keeping with the spirit of section 144 as though 
the precise language in section 144 speaks about the Commission com- 
municating information or the Department of Defense communicating 
information. 

It contemplates a government-to-government exchange of informa- 
tion. We have in certain areas permitted contractors or industry to 
transmit information when this is necessary to carry out or to perform 
services that they are rendering to a foreign country; for example, 
the United Kingdom. If one of our representatives from one of the 
companies in the United States who did not have a contract with the 
Commission was engaged in doing work for a British concern, they 
would be able to transmit information under the bilateral in that par- 
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ticular area in which they are rendering services to the United ae. 
dom. This is the way the bilateral has been negotiated with the 
United Kingdom and this is what it provides for. 

Senator Anpverson. You mean you need a change in the law so that 
companies that start out like this group in Texas would have access # 

Mr. Srravuss. You have put you finger on that. There are many 
anomalies in our practice which have their root in the law. 

Senator Anperson. Have you come to the committee and asked 
them to change the law / 

Mr. Srravuss. There is before the committee right now a change 
that would permit the authorization of individuals who are not en- 
gaged in the Government program to transmit information. 

Senator Anperson. That is in connection with this whole general 
subject of giving them arms and whatever it may be that we are going 
to give them. 

Mr. Srrauss. This would be 144 (d) as proposed to the Joint Com- 
mittee. This would have to be done by an Executive order of the 
President. 

Senator AnpERson. Does that clear up the whole thermonuclear? 

Mr. Srrauss. That would not exclude controlled termonuclear. 

Senator Anperson. I am sorry I have to keep asking the question. 
Does that clear up the thermonuclear problem / 

Mr. Srrauss. It would assist, I believe, from a legal point of view, 
in making it possible for American industry to communicate informa- 
tion, even though it was not rendering a service at the time it was 
communicating this information. 

Charman Durnam. I don’t believe section 144 was called to the 
attention of the committee when we discussed it. Under section 144, 
would an Executive order have to be issued by the President before 
private enterprise could participate in such a case as the Senator 
points out ? 

Mr. Diamonp. I believe under section 144 (d) there would have to 
be an authorization from the President to permit a person to commu- 
nicate information within the category set forth in (a), (b), and (c). 

Chairman Durnam. Don’t you think that is a kind of clumsy way 
to approach the problem? Private enterprise never would get into 
it then, if you had to wait 3 to 5 months for an Executive order. 

Mr. Diamonp. I think you have to have considerable control when 
it comes to the communication of restricted data to foreign govern- 
ments and to foreign representatives. 

Senator Anprerson. This is restricted data. 

Mr. Dramonp. Yes. 

Senator Anperson. I though we had a statement a while ago that 
95 percent was not. 

Mr. Diamonp. We are only talking about rstricted data. The in- 
formation that is not restricted data can be transmitted. It is un- 
classified. 

Mr. Ramey. What does section 144 (d) provide? Could that be 
put in the record ? 

Mr. Diamonp. I don’t have it before me, Mr. Ramey. 

Mr. Ramey. That is proposed language? 

Mr. Dramonp. That is proposed language. 

Mr. Ramey. Could we have that for the record ? 

Mr. Diamonp. We can supply it for the record, 
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(The material referred to follows :) 


(d) The President may authorize any agency of the United States or person 
to communicate in accordance with the terms and conditions of an agreement 
for cooperation arranged pursuant to subsection 144 (a), (b), or (c), such 
restricted data as is determined to be transmissible under the agreement for 
cooperation involved. 

Senator Anperson. These people down in Texas thought they did 
somthing that they thought was a fine thing. I thought so, too. They 
joined up with a very large organization that has cert tainly engaged 
a number of fine scientists. 

Dr. deHoffman, whom I am well acquainted with, is with them. 
They are doing a great deal of work in submarines and other fields. 
It did seem strange that British industry could participate in these 
changes, but a firm as large as General Dynamics with all of its people 
like Mr. Dean, who has had a great deal of experience in atomic-energy 
work, could not participate. If it needs a change in the law, maybe 
it ought to be called to our attention. 

Mr. Srravss. I brought the Texas group and General Dynamics 
together in this matter. Neither one of them have complained to me 
about the attitude that you mention. 

Senator Anprrson. I don’t say they have complained to me. 

Mr. Srravss. I produced—“produce” is too strong a word—I sug- 
gested this arrangement. 

Senator Anperson. It was a fine thing. 

Mr. Srravss. It was 2 years ago, and I “should think they would have 
come to me in the first instance had they felt excluded from anything 
that was essential to the carrying out of the enterprise. 

Mr. Fretps. Senator, could I make one statement and then supply 
something for the record? I believe that the participation of the 
United Kingdom industry is on the same basis as American industry, 
and I would like to check back at the conferences and supply that 
information. 

Senator Anperson. I think that would be a good idea. 

Mr. Frerps. Yes, sir. 

(The information referred to follows :) 


Restricted data may be transmitted to other nations only under the terms and 
conditions set forth in agreements for cooperation made pursuant to section 123 
of the Atomic Energy Act, as amended. There are six agrements for coopera- 
tion which provide for the exchange of restricted data. Three of these have 
been in effect for more than 2 years. They provide for the exchange of restricted 
data between governments at the governmental level and permit the exchange of 
such data by private parties in connection with the supply of materials, equip- 
ment, and services. The extent and effectiveness of industry’s participation in 
these arrangements are illustrated by the following examples. In the case of 
Canada, American industry has been able to cooperate and exchange information, 
including restricted data, with their Canadian counterparts and the Canadian 
Government in substantially all the areas of peaceful applications in which work 
is being done in both countries. Notable among the United States companies 
which have done so are General Electric, General Dynamics, Catalytic Construec- 
tion, and American Machine & Foundry. Similar arrangements have been pos- 
sible in the case of the United Kingdom, although industry has not chosen to 
make so many private arrangements of this kind in the case of the United 
Kingdom. An American concern, Westinghouse Electric Corp., has for more 
than a year been working under contract with the Belgian Government on the 
design and construction of a power reactor, having been authorized to com- 
municate the necessary restricted data. There are other United States con- 
cerns which have arrangements with Belgium under which the exchange of 
restricted data is permitted. 

Questions were raised concerning the participation of United States industry 
in joint United States-United Kingdom conferences in the field of controlled 
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thermonuclear reactions, and particularly the question was raised as to whether 
industry in the United Kingdom participated on a more favorable basis. Ex- 
cluding visits of short duration between persons primarily concerned with the 
programs in the respective Governments, there have been 5 large conferences 
in the controlled thermonuclear field and they have been Government sponsored 
for the primary purpose of accomplishing government-to-government exchanges. 
The first was held in the United States in February 1957 and was attended by 
some 475 United States nationals including Government and Government-con- 
tractor employees and approximately 115 access holders representing 33 United 
States firms. There were 11 British representatives, 8 of which were employees 
of the United Kingdom Government and 3 were contractor employees. The 
United States access holders attended this conference as observers, but were 
permitted to submit written questions to the conference through a United States 
Government representative. The second meeting was held in Harwell, England, 
June 1957. Twenty-three AEC employees and AEC contractor employees at- 
tended this meeting. On the United Kingdom side, approximately 75 persons 
attended including those representatives of United Kingdom industry which are 
analagous to holders of access permits in this area in the United States. In the 
meeting at Harwell, the United Kingdom access holders were permitted to take 
part in the oral discussion; although as a matter of fact in that meeting, the 
discussion was carried on mainly by Government people. The most recent con- 
ference on this subject was held in Washington in February of this year. For 
this conference, in the case of both United States and United Kingdom, attendance 
was limited to representatives of the Governments and their contractors engaged 
in work for the Government in the controlled thermonuclear field. Even so, 
there was an attendance of approximately 400. Two days later the Commission 
held a special briefing conference at Princeton with all interested United States 
access permit holders to inform them of the results of the latest meeting with 
the United Kingdom as well as other significant events in the program. 

A specific question was raised concerning participation of the General Dynamics 
Co. in these conferences. Representatives of General Dynamics attended the 
Berkeley conference as a United States access permit holder, and as such, re- 
quested the opportunity to attend the recent February conference in Washington 
but was not enabled to do so because this meeting was limited to Government 
employees and Government contractors’ representatives working for the Govern- 
ment in the controlled thermonuclear reactions field. The exclusion of access 
permit holders from the February meeting was justified on the basis of the Com- 
mission’s primary obligation to assure an effective exchange on the govern- 
mental level as well as legal considerations. With respect to the first considera- 
tion, the Commission would have had no valid basis of inviting one access holder 
without inviting all others interested in and eligible to receive data on the thermo- 
nuclear program. This would have possibly increased the attendance of the 
meeting to more than 500. With respect to the second consideration, the agree- 
ments for cooperation permit the exchange of information by private industry 
in connection with supply of materials, equipment, and services but these agree- 
ments do not provide for the communication of restricted data by private industry 
except when ancillary to such activity. 


Mr. Frevps. I believe their industry has similarly to be engaged 
in the Government program. 

Senator Anperson. I only want to say, Mr. Chairman, that while 
you think that General Dynamics and the Texas group should have 
come first to you, I am also interested in the mute and inglorious 
millions that might not get your ear, that you didn’t put together. 
I think they have some rights, too, in this matter. I happen to know 
a year ago we were assured that the attorney was going to work out 
language, or interpretations—I am sorry—to permit these people to 
participate. We didn’t know until a short time ago that absolutely 
nothing had happened during that year. I would think it might be 
desirable to make it possible for these people to participate, not only 
the group that you might have joined together but others as well. 

Representative Price. Senator, would you yield to me for a 
moment ? 
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Senator Anperson. Yes. 

Representative Price. Are the criteria established for those who 
might have access to information in this project so narrow that they 
could exclude responsible organizations that are in the business of 
building reactors but maybe military reactors rather than civilian 
reactors. 

Mr. Fretps. Which criteria are you referring to? 

Senator Anperson. Access to information on thermonuclear. 

Mr. Pirrman. If the reactor they are building is a power reactor 
they would be eligible under criteria No. 1. 

Senator Anperson. Is it so narrow that it would be limited to only 
those engaged in the construction of civilian reactors ? 

Mr. Prrrman. No; I don’t believe it would. Any power reactor. 

Representative Price. Military power reactor. 

Mr. Prrrman. I would like to read the words to see. 

Representative Price. Haven't you denied access to companies that 
are building military reactors ? 

Mr. Strauss. Do you know of such, Mr. Price? 

Mr. Price. I think so but I would not want to mention them. We 
have had information from different companies on this subject. I 
would not want to put names on the record without being certain. 
To my own inind I have heard of such companies. 

Mr. Srravuss. It may have been before you came in, Mr. Price. I 
said we would supply for the record a list of all those who applied for 
access and a list of all those to whom access has been granted or 
denied and a phone confirmation of the statement which was made in 
response to Senator Anderson of a little while ago to the effect that 
it was believed that there were no pending applications except such 
as might have been accumulated over the last few days when the oflice 
has been unfortunately shorthanded. 

(The information referred to follows :) 

As of February 24, 1958, we have received applications for access to category 
C-—20—controlled thermonuclear processes—from 233 companies or individuals. 
Of these, 100 have been granted, 114 denied and 19 are still pending. 

In evaluating an application for access to secret restricted data, we must 
determine that the applicant demonstrate a need for the information before 
access may be granted. In those cases where an applicant requests access to 
C-20, he must show such need by meeting one or more of the specific criteria 
laid down in our published regulation (10 C. F. R. pt. 25). These criteria are: 

“(i) Is directly engaged in a substantial effort to develop, design, build, or 
operate a fission-power reactor that is planned for construction and is making 
or proposes to make, a comparative evaluation of fission and controlled thermo- 
nuclear processes for production of power ; or. 

“(ii) Possesses qualifications demonstrating that he is capable of making a 
significant contribution to research and development in the controlled thermo- 
nuclear field and is directly engaged in, or proposes to engage in, a substantial 
study program, Or a substantial research and development program, in this 
field ; or 

“(iii) Is furnishing to a permittee having access to C—20 under subdivision 
(i) of this subparagraph substantial financial assistance or substantial scientific, 
engineering, or other professional services to be used by said permittee in 
earrying out the activities for which said permittee received access to category 
C-20; or 

“(iv) Is furnishing to a permittee having access to C-20 under subdivision 
(ii) of this subparagraph substantial financial assistance or substantial scien- 
tific, engineering, or other professional services to be used by said permittee 
in the study or research and development program for which said permittee 
received access to category C-—20.” 

Exhibit A, attached hereto, indicates which persons or companies have quali- 
fied for access to C-—20 and the criterion upon which such access was based. 
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Exhibit B lists the persons or companies which have not furnished sufficient 
information upon which we could make a finding that the applicant met one or 
more of the criteria. In all cases where access has not been granted, it has 
been due to the inability of the applicant to meet the established and published 
criteria, 

When the information in an application does not indicate that the applicant 
meets the criteria, he is so informed and given an opportunity to submit further 
information in his behalf. If after a reasonable period—usually 1 to 2 months— 
no further word has been received from the applicant, his request is placed 
in an inactive status, but access is not formally denied. The applicant may, at 
any time, reopen his case by submission of additional information. 

Exhibit C shows that there are 19 pending applications as of February 24, 
1958, and that, with 1 exception, there has been a recent request for additional 
information in each case. 

The case of Kaman Aircraft, which differed from all others in that the appli- 
cation was classified by the applicant, has been unduly delayed through a pure 
administrative oversight. It is now back in the proper stream and will be 
handled expeditiously. 

With regard to the question of whether or not a company would be granted 
access if its justification were that it is building power reactors for the military 
only, certain assumptions must be made since we have not actually received 
such an application. If the company were directly engaged in a substantial 
effort to build a power reactor for the military and indicated that for its own 
purposes it desired to make a comparative evalution of fission and controlled 
thermonuclear processes for power production, it would qualify under criterion 
(i), and, all other things being acceptable, would be eligible for access. If the 
need for the information were for work under an AEC military reactor pro- 
gram, the company would undoubtedly be told that it could get such information 
under its contract and that no access permit is needed. 


ExuHisit A 
Access PERMIT HOLDERS WITH Access To C-20 


PERMITS GRANTED UNDER CATEGORY (I) 


American Machine & Foundry 

Atomic Power Development Associates 

The Babcock & Wilcox Co. 

Baldwin-Lima-Hamilton Corp. 

Commonwealth Edison Co. 

Consolidated Edison Company of New 
York, Ine. 

Consumers Public Power District 

Walter Kidde Nuclear Laboratories 


The Martin Co. 

Nuclear Power Group, Ine. 

Nuclear Development Corporation of 
America 

Union Carbide Corp. 

Vitro Corporation of America 

Westinghouse Electric Corp. 

Yankee Atomic Electrie Co. 


PERMITS GRANTED UNDER CATEGORY (II) 


Aerojet-General Corp. 

Aeronutronic Systems, Ine. 

Allied Research Associates 

ASTRA, Inc. 

Armour Research Foundation 

AVCO Manufacturing Corp. 

Allis-Chalmers Manufacturing Co. 

Robert F. Bacher 

Battelle Memorial Institute 

Bendix Aviation Corp. 

Brooklyn College 

Melville Clark, Jr. 

University of Chicago-Chicago Midway 
Laboratories 

California Research Corp. 

G. C. Dewey & Co., Ine. 

BE. I. du Pont de Nemours 

Eastern Technical Associates 

Ford Motor Co. 

Melvin B. Gottlieb 

General Electric 

General Dynamics 


University of Houston 

International Telephone & Telegraph 
Corp. 

William I. Linler 

Arthur D. Little, Ine. 

Lockheed Aircraft Corp. 

National Electronics 

National Research Corp. 

North American Aviation 

Marion L. Pool 

Radio Corporation of America 

The Ramo-Wooldridge Corp. 

The Rand Corp. 

Raytheon Manufacturing Co. 

Stanford Research Institute 

Sylvania-Corning Nuclear Corp. 

Sylvania Electric Products 

Technical Research Group 

M. Ten Bosch, Inc. 

Technical Operations, Inc. 

Walter H. Zinn 

Zenith Radio Research Corp. 
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PERMITS GRANTED UNDER CATEGORY (IIT) 


American Gas & Electric Service Corp. 
Bechtel Corp. 

Commonwealth Associates, Inc. 

The Cleveland Electric Illuminating Co. 
Central Illinois Light Co. 

Illinois Power Co. 


Jackson & Moreland 

Kansas City Power & Light 
Pacific Gas & Electric 
Philadelphia Electric 

Public Service Electric & Gas 
Union Electric Co. 


PERMITS GRANTED UNDER CATEGORY (IV) 


Felix T. Adler 

Leo Brewer 

Hans Bethe 

Manson Benedict 
Subrabmanyan Chandrasekhar 
B. L. Cohen 

Richard Courant 
Kenneth M. Case 
Kenneth Downs 
Freeman J. Dyson 
Walter M. Elsasser 
Bernard T. Feld 
Eugene Greuling 
Marvin L. Goldberger 
George W. Hinman 
Robert Karplus 
Herbert Kranzer 


Karl Lark-Horowitz 

Julian E. Mack 

Thomas H. Pigford 

Milton S. Plesset 

Robert D. Richtmyer 

Bruno B. Rossi 

James F. Schumar 

Glenn T. Seaborg 

Alan W. Searcy 

Frederick Seitz 

Albert Simon 

Texas Atomic Energy Research Foun- 
dation 

Technical Services, Inc. 

Eugene P. Wigner 

Fredrik Zachariasen 

Zenith Radio Corp. 


ExnHrsit B 


INACTIVATED (DENIED) C—20 REQUESTS 


Associated Factory Mutual Fire In- 
surance 

Albion Malleable Iron Co. 

Alexander & Alexander (insurance) 

Airborne Instruments Laboratory 

Air Products, Inc. 

American Casualty Company of Reading 

Alco Products, Inc. 


Arthur Andersen & Co. (public ac- 
countants) 
American Research & Development 


Corp. (investment) 

Harold E. Anderson (engineering con- 
sultant) 

Aerovox Corp. (electronic components) 

Bell Aircraft 

Theodore Baumeister (consultant) 

David T. Barish (consultant) 

George K. Brokaw (consultant) 

Marion W. Boyer (consultant to Edison 
Electric Institute) 

Willis T. Batcheller (consultant) 

Combustion Engineering (equipment) 

Central Mutual Insurance Co. 

Curtiss-Wright Corp. 

Chempump Corp. (pumps) 

Chemical Construction Corp. (construc- 
tion ) 

Clevite Corp. (components) 

Consultants & Designers (designing and 
drafting service) 

Cooperative Power, Inc. 

Carolina-Virginia Nuclear Power 


California Institute of Technology 

Central Power & Light Co. 

Community Public Service Co. 

Dow Chemical 

Diamond Alkali 

Duke Power 

Delaware Power & Light 

De Laval Steam Turbine 

Del Electronics (instruments) 

B. W. Downs (consultant) 

Daystrom, Inc. (equipment) 

Ebasco Services, Inc. 

Electromec Design & Development (de- 
sign and drafting service) 

Fairchild Camera & Instrument (instru- 
ments) 

H. K. Ferguson Co. (plant design and 
construction ) 

Farrand Optical Co. 

Factory Mutual Rating Bureau 

Franklin Institute of State of Pennsyl- 
vania 

Gurinsky, David H. (consultant) 

Grant, N. J. (consultant) 

B. F. Goodrich 

The Garrett Corp. (equipment) 

Gust & Irish (patent lawyer) 

Grumman Aircraft 

The Home Insurance Co. 

Hughes Aircraft 

Hagan Corp. (instruments and 
chemicals ) 
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Exuisrtr B—Continued 


High Voltage Engineering Corp. 
(equipment ) 

Haseltine, Lake & Co. (patent 
lawyers) 

Internuclear Co. (consultants) 

Isbrandtsen Co. (shipowners ) 

Isler, Martin (patent drawings) 

Koppers Co. 

Kenyon & Kenyon (patent lawyers) 

Koven Fabricators (steel fabrication) 

Leeds & Northrup (instruments) 

Little, Robert N. (professor, University 
of Vexas and consultant) 

Long, Frederick F. (consultant) 

Lithium Corporation of America 

Monsanto Chemical 

Michigan Chemical 

MeMillan, S. Sterling (Western 
Reserve University ) 

Minnesota Mining & Manufacturing 

Maryland Casualty Co. 

Madsen, Stanly W. (Shieldalloy) 

Department of Public Health, 
Massachusetts 

Metals Research & Development 
(laboratory ) 

Mackintosh, Alexander (architect, 
engineer ) 

Marquardt Aircraft Co. 

Municipal Light & Power, Pasadena 

Neutronics Laboratory (instruments) 

New Jersey Power & Light 

North Carolina State College 

Northrop Aircraft 

Neodyne Corporation 

Nuclear Materials and Equipment 

K. D. Nichols (consultant) 


Oklahoma Gas & Electric 

University of Oklahoma Research 
Institute 

Phillips Petroleum 

Pickard, Warren, Lowe Associates 

Pacific Power & Light 

Pereira & Lucknian (architect, 
engineers) 

P. E. C. Corp. 

Pennsylvania Department of Health 

Radiation Applications, Ine. 
(consultants) 

Reynolds, Thomas (consultant) 

Renwar, Inc. (writing service) 

Rensselaer Polytechnic Institute 

Simon, Herbert (consultant) 

=. H. Smith & Co. (consultants) 

Stone & Webster Engineering 

Shreve, Walker & Associates 
(architects and engineers) 

Southern California Edison Co. 

Shell Development Co. 

Sprague Electric Co. 

James E. Scurlock (consultant) 

Henry I). Smyth (consultant to 
Edison Electric Institute) 

Spensley & Horn (patent lawyers) 

The Stearns-Roger Manufacturing Co. 

Thompson Products (equipment ) 

Tuck, James L. (consultant to 
General Dynamics) 

The Texas Co. 

Texas Power & Light 

United Constructors & Engineers 

Ray E. Untereiner 

Wolverine Electric Cooperative 

Weil, George L. (consultant) 


Exursit C 


APPLICATIONS PENDING AS OF FEBRUARY 24, 1958 


Date of our last letter requiring additional information 


Name of applicant: 


William M. Brobeck & Associates___— 


Douglas Aircraft 
Gilbert Associates__.._____- 
Giannini Research Corp 
Elmore A. Hale 
Jackson & Berueffy 
Kaman Aircraft 


Power Reactor Development Co 
Pioneer Service & Engineering Co 
Republie Aviation Corp 
e0nn ©. Stgartnnsoc cen 
Standard Ore & Alloys Corp_- 
The Toledo Edison Co i 
saltimore Gas & Electric___ 
Holmes & Narver 


James L. Meem, Jr__.________.__-- 


a ee eee Feb. 19, 1958 
sip lial: "eiaesithaialaceatasmeigeicedatamm aaa Jan. 22, 1958 
as niendaey eed chisicnn ip caclnasteat cb aoceties Eee Dec. 2, 1957 
cap Siesithesdieaietuitionsi casa Jan. 10, 1958 
sino incgailincsibaiansaaie eee es 
sit tg ita tia uae hi aa Feb. 11, 1958 
a eedisecpiite iota cs Se pan ees Jan. 10, 1958 
sets dias Sn lle is i hae Jan. 16, 1958 
scant ns tdpiitiatem in shacedaiigemaadiagas Jan. 31, 1958 
sian Sip Jan. 10, 1958 
seeclaelscap cps came tad I Do. 

cn naa at so rea eee Na Jan. 16, 1958 
ah ee eS et eee Jan. 21, 1958 
‘iisaittiactiintde pasate cep bandkndtaaaie Feb. 24, 1958 


pita bali Sales Feb. 13, 1958 


Robert LeBaron (application received) ___- oe eee ee Feb. 15, 1958 
United Aircraft Corp. (application received) _____ Ne Feb. 18, 1958 


Whipple, George 


basinal Feb. 19, 1958 
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Representative Price. Many applications come in informally to 
determine whether they would be eligible for access. When they find 
out that they may have difficulty they do not make a formal applica- 
tion. This would be more a matter of policy. 

Couldn’t you state whether or not the limitations are so narrow and 
the criteria are so narrow that a company working under a military 
contract might be barred from access to such information ? 

Mr. Srravuss. We will answer that specific question. 

Senator ANpERSON. On the bottom of page 8 you speak of the fact 
that the Commission has approved the construction of a complex of 
laboratories and one of those is at Princeton. 

Last week Dr. Ruark stated that the Commission may have to request 
additional funds for Project Sherwood if the program is to go forward 
vigorously. I think there was a statement that this might be in opera- 
tion during fiscal year 1959 if you got some additional funds. Is the 
Commission planning to request more funds than that contained in the 
fiscal year 1959 budget ? 

Mr. Srrauss. Senator, the answer to that is that we are in a series 
of continuing discussions with the Bureau of the Budget and I believe 
that there is a Federal regulation that would make it difficult for me 
to be responsive until we are in a position to state what the budget 
will permit us. 

Senator Anprerson. No, Mr. Chairman, I am quite sure what the 
budget requirement is: I think you can’t testify to the need unless you 
are asked by a member of the committee to testify and then I believe 
you are released from your obligation. 

Is that not correct? 

Mr. Srravss. I am sure you know far more about it than Ido. I 
am under the impression that I could not testify on the subject of 
budget or requirements at this stage of the conversation. I would 
like to get some counsel on it. 

Senator Anperson. I only want to say that I was on the other side 
of the desk at one time and my attorney advised me, and the Attorney 
General advised me, that I could not go up and ask for more money 
but if a member asked me about my need for more money, I had a 
right " talk about it. 

“Mr. Srravss. I don’t know whether there is any change in the 
intervening years. I don’t want to be unresponsive to that question. 

As a matter of fact, I would like very much to be responsive. Per- 
haps on another occasion you will permit me to be. 

Senator Anprrson. I think the Secretary of Defense spoke out just 
last week. I wish you would look it up because I think you can. It 
seemed to me at one time that the Atomic Energy Commission came 
in and asked for $9.1 million to speed up Project Rover that had not 
been approved by the Bureau of the Budget. It was done at our re- 
quest. We asked the Commission to testify. The Commission did 
testify. I thought it was excellent testimony. We asked for the 
money and the Commission obtained it. I know it was not in the 
budget. Otherwise a congressional committee would never have any 
chance. I think I should have said the Sec retary of Army rather than 
the Secretary of Defense. 

Mr. Srravss. I might say we are very happy with the fact and 
proud of the fact that our research budget has been approved as an 
increase each year in the last several years. 
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The Joint Committee has been of great assistance in helping us with 
the Approporiation Committees. It is entirely possible that despite 
that we will ask for more money. I would like not to testify to that 
at this time. 

Senator Anperson. Dr. Ruark was quoted as saying that additional 
funds would make it possible to complete this w ork on the model C 
stellerator at Princeton in 1959 instead of 1960. Without testifying 
on the need for money would you feel that would be a good result? 

Mr. Srravuss. I am sure you know, Senator, that this is a project in 
which I am personally very deeply interested and nothing I could do 
would be stinted—and this is true of the Commission generally—to 
obtain for this particular piece of research all the money that it can 
reasonably and usefully employ. 

Senator Anperson. The present staff of the Project Sherwood con- 
sists of only a few individuals. 

Mr. Srrauss. There are nearly 500 people engaged in it at the 
present time, if my recollection is accurate, of whom nearly half are 
professional. That is to say, scientists and engineers, which is more 
than a tenfold increase since 1953. 

Senator Anperson. I was thinking of the AEC staff in Washing- 
ton. I think you have Dr. Ruark and a few people. Dr. Ruark is 
in a temporary capacity. He is on a 2-year leave from the Univer- 
sity of Alabama. I think he is a fine man and without any reflection 
on his ability, isn’t that a field where we might seek to have somebody 
on a permanent basis? 

Mr. Srravss. I think it is our policy, and I believe it a good one, 
Senator, that in the field of science these men want to get back and 
ought to get back to their laboratories after a period of administrative 
work. They lost touch with those who have their hands dirty and 
there should be a rotation in that particular billet, that is the research 
billet, probably more than any other part of our activity. Would you 
agree with that, Dr. Libby ? 

Dr. Linsy. I certainly would completely and T think it applies to 
other parts of the Government, too. The possibility of a sc ientist 
maintaining his competence while working as an administrator is 
rather limited. The task of keeping current is so great that it is 
nearly impossible to discharge administrative responsibility and read 
all the scientific literature and go to scientific meetings and hold scien- 
tifie discussions that are necessary in order to know which are the 
important current issues and who the good new young men are, and 
these are the two vital matters that an administrator of scientific 
subjects in Washington must have fully in hand. 

Senator Anprrson. Mr. Chairman, in some explanation of the ques- 
tions I raised about access, there is a letter in our files to Mr. Durham 
dated January 17, 1957, which states that as of December 31, 1956, in 
request for access to this controlled thermonuclear material that 74 
permits had been issued and 126 had been refused. 

Mr. Dtamonp. I believe the regulations of that have been amended 
since the time that letter was written, Senator, and our criteria have 
been changed so as to permit more individuals to have access to this 
information. 

Senator AnpErson. But you would have to admit that when 74 were 
granted and 126 refused that it was not completely declassified and the 
easiest thing in the world to get at. 
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Mr. Driamonp. There was less information declassified at that time, 
that is correct. 

Mr. Srravss. Senator, I would call your attention to the fact that 
the major declassification took place last fall. Work is still going on 
at as rapid a rate as possible to mark these documents accordingly. 

The dates to which you have just referred in these letters refer to a 
period that antedates this declassification by nearly a year. 

Senator Anperson. Yes. I referred to the fact the other day in the 
hearings that when the meeting was held out in Denver in June 1952 
to decide whether there would or would not be classification of this 
whole subject, there was a vote taken among the scientists present. 

Dr. Johnson was in charge of it. I gave the figures accurately the 
other day and I hope I get them as accurately today. 

It was either that there were 98 present and 97 voted to declassify 
from the very beginning and 1 voted to classify. 

It was classified by the Commission. That was, I believe, prior to 
the time that you again resumed the chairmanship of the Commission. 
So what I have just said is not critical of people now on the Commis- 
sion. I think it was unfortunate that the whole project was not 
declassified in the very beginning. 

I am in the hope that we could speed things in that general direc- 
tion. 

Mr. Strauss. You know, Senator, without any reflection on the cali- 
ber and earnestness of our scientific advisers that the Commission and 
the Government have not always followed the majority point of view. 
Had it done so, from the weapons point of view we would be in a very 
serious disadvantage today with our Soviet competition. 

Senator Anperson. Yes. But a vote of 97 to 1 is a pretty sizable 
vote. 

Mr. Srravss. Percentagewise—— 

Senator Anperson. The declassification expert for the Atomic En- 
ergy Commission was one of the people present. 

Mr. Srravss. It is about the percentage, not quite, on the matter of 
going ahead with a thermonuclear weapon which was, as I recollect, 
8 nays and 1 not voting. 

Senator ANperson. I do not want to do the classification expert from 
the Commission any injustice, but he was one of the first to vote for 
declassification and he is no longer with the Commission. 

Representative Price. Mr. Chairman, I wonder if you could give us 
an idea numerically what is the backlog of declassified documents 
in this project. 

Dr. McDanrt. It is rather substantial. I do not have an idea of the 
number. 

Representative Price. Could you hazard a figure? 

Dr. McDantzt. I would hesitate to even hazard a guess as to the 
number. 

Representative Price. How many months of work would it take to 
declassify all of the docunients that are being worked over now? 

Dr. McDanrtet. I would not hazard a guess. 

Representative Price. Would it bea month or 6 months? 

Dr. McDantet. It is in this ball park. 

Representative Price. Would it bea year? 

Dr. McDantet. No. 

Representative Price. About 6 months? 
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Mr. Srravss. Mr. Price, you will take that as a very informal esti- 
mate. 

Mr. Fiexps. This is Mr. Marshall, Chief of the Classification Divi- 
sion. 

Mr. Marsuaut. Mr. Chairman, most of the reports in this field have 
not been prepared or even submitted for review since the time that the 
change in the classification rules took place. As to the numbers of 
documents that have been so far declassified, I can say this: Every one 
that has been submitted to us has been declassified. "The numbers are 
less than 100 so far. Time has been very short. 

Representative Price. What is the beikilion that we have been talk- 
ing about, about papers that are declassifiable but are not yet de- 
classified ? 

Mr. Marsuaty. The numbers of papers that exist on a classified 
basis that would be considered suitable for review by their authors 
is still small. I do not know the exact number. It probably numbers 
something in the neighborhood of a couple of hundred, but do not hold 
me to this. please. I ‘do not know. The number is still so small because 
the reports have not been prepared for this purpose yet. 

Representative Price. Would you give us a statement for the record, 
Mr. Chairman, on this point ? 

Mr. Srrauss. We will doso. 

(The information referred to follows:) 

There are approximately 130 reports on the controlled thermonuclear reactor 
program suitable for publication, but not yet declassified. 

Representative Price. Do you believe we have reached the stage in 
the development and researc ‘h program where a general scale-up of 
our physical devices is desirable? This is with reference to the ther- 
monuclear program. 

Mr. Srrauss. It is my impression that that is the belief of some of 
the laboratories with respect to the devices that they are working on. 


But there I would like to ask Dr. McDaniel if he would be more 
specific. 

Dr. McDaniret. Yes. Our Steering Committee has been reviewing 
with the scientists recently the idea of expanding their programs to 
larger instruments and are currently studying two proposals for such. 

Represent: itive Price. Has the British experience with their Zeta 
machine been helpful in this program ¢ 

Dr. McDantet. It has been helpful. 

Chairman Durnam. Are there any further questions ? 

Senator Anperson. Mr. Chairman, in the original draft that you 
sent up, from which we decided to leave out the power discussion in 
detail, there were a number of figures used as to the number of re- 
actors and plants building, and so forth. In order that we might 
have a chance to study that before you come up again, could you sub- 
mit the lists? I think they are in the material submitted in the an- 
nual report. 

Mr. Strauss. They are in-the annual report. I do not have a copy 
of that draft. When the arrangement was made to drop those things 
out, this was remimeographed and does not appear. 

Mr. Freips. You are talking about backup material to illustrate 
how we arrived at certain figures. I think we could supply this. 
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Senator Anpverson. That is absolutely correct. On page 5 in the 
old draft you refer to number paragraph (b) and (c) and I would 
like to have the background for the numbers. 

(The language in the draft referred to is as follows 7 

(b) This industry, according to figures recently announced by its spokesmen, 
had built or had under construction in 1957 a total of 75 reactors of which 42 
are for civilian use or for military propulsion and power. The power reactors 
are for private industry, for the Government, or for the foreign market. In 
addition to the 75 reactors built or building, the industry spokesmen announced 
that orders are on hand for 10 others, including 5 power producers 

(ec) AEC records indicate that as of December 31, 1957, we had built and 
operated 23 reactors in the United States for the production of power, civilian 
and military. They include reactors for the production of electricity and for 
propulsion and reactor experiments leading to such applications. Another 45 
are under construction and 20 are under development or in the planning stage. 
This total of 88 power reactors represents a program which, to our knowledge, 
is not approached by any other country, either in performance or planning. 

Mr. Srrauss. If I am not mistaken, this is the material which is 
to be found in those pages which I asked to be incorporated in the 
transcript and which are incorporated by reference. Pages 77 to 125 
of the 23d semiannual report. 

Senator Anperson. They are also in the appendix, in the back part 
of it. 

Mr. Srravss. That is right, sir. 

Senator Anperson. I would like very much to have the information 
that ties back directly to the statement. 

Mr. Strauss. We will key those figures in the st: itement to the data 
in the semiannual report to save you any difficulty in checking them. 

(The material referred to follows :) 
1. “Six power reactors representing five different civilian power concepts 
went into operation during the year [1957].” 
SOURCI 
Reactor : Concept 
1. Shippingport atomic power station ) 


z r ae) : ress “iz Wi o 
2. Army package power reactor No. 1 1. Pressurized watet 


3. Sodium reactor experiment_______.___-__-____-- 2. Sodium graphite. 

4. Vallecitos boiling-water reactor__.-___-_____. 3. Boiling water. 

5. Homogeneous reactor experiment No, 2____-_-- 4. Aqueous homogeneous. 
6. Organic moderated reactor experiment_____- _. 5. Organie moderated. 


2. “This [atomic energy] industry, according to figures recently announced by 
its spokesmen, had built or had under construction in 1957 a total of 75 re- 
actors * * *” 

SOURCE 

January 1, 1958, press release by Atomic Industrial Forum. In the forum's 
final publication entitled “The Atomic Industry, 1957” this figure was revised 
to 73. 

3. “Orders are on hand for 10 others [reactors], including 5 power producers.” 


SOURCE 


Atomic Industrial Forum’s January 1, press release. This phraseology should 
have followed more closely the forum’s actual statement that “* * * during the 
year industry also received contracts for the construction of 10 additional re- 
actors.” (This was revised to eight in the forum’s final publication.) The num- 
ber of orders on hand total far more than 10 reactors. 
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t. “AEC records indicate that as of December 31, 1957, we had built and 


operated 23° reactors in the United States * * *.” 
SOURCE 


1. Vallecitos boiling-water reactor. 
Shippingport atomic power station. 
Boiling reactor experiment No. 1 (Borax-1). 
Boiling reactor experiment No. 2 (Borax-2) 2 
Boiling reactor experiment No. 3 (Borax-3) 2 
Boiling reactor experiment No. 4 (Borax-—4).’ 
Los Alamos fast breeder (Clementine) .* 
8. Homogeneous reactor experiment No. 1 (HRE-1). 
9. Homogeneous reactor experiment No. 2 (HRE-2). 
10. Experimental breeder reactor No. 1 (EBR-1). 
11. Experimental boiling-water reactor (EBWR). 
2. Sodium reactor experiment (SRE). 
13. Organic moderated reactor experiment (OMRE). 
14. Los Alamos power reactor experiment No. 1 (LAPRE-1).* 
15. Naval reactor facility (Nautilus prototype). 
16. U.S. S. Nautilus. 
17. U.S. S. Skate. 
18. Submarine intermediate reactor (Seawolf prototype). 
19. U.S. S. Seawolf. 
20. Heat transfer reactor experiment No. 1 (HTRE-1). 
21. Aircraft reactor experiment (ARE). 
22. Army package power reactor No. 1 (APPR-1). 
23. Classified reactor in ANP program. 


+ 


Noe cot 


—_~- 
ew 


5. “Another 45° [power reactors and reactor experiments] are under con- 
struction.” 
SOURCE 


1. Commonwealth Edison Co. Dresden Station. 
Consolidated Edison thorium reactor. 


3. Power Reactor Development Co., Enrico Fermi plant. 

4. Yankee Atomic Electric Co. plant. 

5. NS. Savannah. 

6. Los Alamos power reactor experiment No, 2 (LAPRE-2). 


Los Alamos molten plutonium reactor experiment No. 1 (LAMPRE-1).° 
8. Experimental breeder reactor No. 2 (EBR-2). 

9. Army package power reactor No. la (APPR-1la). 

10. Gas-cooled reactor experiment (GCRE). 


'This number is consistent with the tabulation on p. 356 of the semiannual report. It 
was derived there by totaling the lst 2 entries on the line “Total, power producing reac- 
tors’ which are 


Operated, later dismantled_- ai cise cenit ai cag li aipae elena sainaiaiadaaae 9 
Operated a“ a a = oem enw ae= one seeemwaneaawanas 14 
Total ee ee 23 


* Borax-2, 3, and 4 were all built in the same structure, used much of the same equipment, 
and were essentially successive modifications of the same reactor. Because the modifica- 
tions permitted new types of experiments (Borax-3 added a turbine generator, Borax-4 
introduced uranium oxide fuel elements), Argonne National Laboratery has designated 
them as separate experiments. 

‘Clementine has been included in our records as a power reactor experiment since it was 
conceived of at the time as contributing to power reactor development. Moreover, it did 
permit study of the control of fast reactors and on a limited basis the study of power proo- 
duction principles It differed from our present conception of a power reactor experiment 
in that it was designed primarily to provide a high-intensity source of neutron for physics 
studies rather than to test the many interrelated factors effecting the design of a full-seale 
power reactor, such as fuel, moderator, coolant, mechanical components, structural mate- 
rials, ete. 

*LAPRE-1 was designed as a small reactor experiment which was to produce 2,000 
kilowatts of heat power. It operated only very briefly and never succeeded in reaching full 
power. 

*’'The tabulation on p. 356 of the semiannual report shows, on the line “Total, power 
producing reactor,’ 46, rather than 45, reactors as “being built.” ‘The difference of one is 
accounted for by the fact that the Argonne boiling reactor facility (ARBOF) is erroneously 
earried in the semiannual report as “being built.” Design is, however, well along. 

*It is now believed that considerably more technical investigation, development, and 


evaluation are required before a power reactor experiment can be built embodying this 
concept 
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11. Argonne low-power reactor (ALPR). 

12. Submarine advanced reactor prototype. 

13. Small submarine reactor prototype. 

14-15. Large ship reactor prototype (two reactors). 

16-17. Guided-missile cruiser Long Beach (two reactors). 

18-25. Aircraft carrier (eight reactors). 

26-42. Seventeen reactors for sixteen submarines. 

43-44. Two classified reactors in ANP program. 

45. Belgium (Syndicat’d Etude de |’ Energie Nucleaire—SEEN). 


6. “* * * and 20" [power reactors and power reactor experiments] are under 
development or in the planning stage.” 


SOURCE 


Rural Cooperative Power Association, 

Wolverine Electric Cooperative.® 

Consumers Public Power District. 

Chugach Electric Association, Inc. 

Northern States Power Co. 

Pennsylvania Power & Light Co. 

Carolinas-Virginia Nuclear Power Associates, Inc. 

East Central and Florida Nuclear Power Associates, Inc. 
9. Gas-cooled power reactor.’ 

10. Large scale heavy water reactor.” 

11. City of Piqua, Ohio. 

12. Maritime gas-cooled reactor. 

13. Italy (Edisonvolta). 

14. Italy (Societa Italiana Meridionale Energia Atomica) .™ 

15. Brazil (American & Foreign Power Co.) .” 

16. Cuba (American & Foreign Power Co.) .” 

17. Mexico (American & Foreign Power Co.) .” 

18. Argonne boiling reactor facility (ARBOR). 

19. Liquid metal fuel reactor experiment (LMFRE). 

20. Destroyer reactor prototype. 


9 IS OUP C9 to 


NotK.—The above listing relates to number mentioned in the chairman’s statement. A 
current listing should add the Pacific Gas & Electric Co. project which was announced 
after the statement was submitted. 


= 


7. “This total of 88 power reactors represents a program which, to our knowl- 
edge, is not approached by any other country, either in performance or planning.” 


SOURCE 


2 


This number appears in the tabulation on page 356 of the semiannual report 
opposite the item, ‘Total, power producing reactors” under the ‘‘Total” column. 
It represents the total of the following figures given previously in this statement. 





Item No. and category: Number 
Re SR SP OTANN DIN in ane oS aa Nea nc wl learned aceon aeeliperab ame 23 
ea ER i i in ah de si ets Uh csc aes as 45 
6: Wander development :or GlAnMOO oss ok ea i oes 20 

aici is cal al ls ide raepeamal ache an opp sacaaiaealiice eipiiige ateaas osama eames ion 88 





™The tabulation on p. 356 of the semiannual report, on the line “Total, power producing 
reactors,” shows 19 as “planned.” The difference of one is again accounted for by the fact 
that the semiannual erroneously carries ARBOR as “being built” rather than as “planned.’” 

8 Tentative pending outcome of cost analyses being undertaken at Oak Ridge National 
Laboratory. 

® Design study only, as authorized by Public Law 85-162. 

10 This is the reactor mentioned in the third invitation under the power demonstration 
reactor program, but no specific plans have yet been formulated either by Government or 
industry. 

11 Based on information received since the semiannual report was issued, it is now be- 
lieved that this project is unlikely to materialize. 

122 These projects have been deferred indefinitely because of increases in costs. 
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8. “Six ™ atomic reactors designed to produce electricity came into operation 
across the United States in 1957. One is full scale; the others are smaller 
experimental plants * * *,” 


SOURCE 


1. Shippingport atomic power station. 











2. Vallecitos boiling-water reactor. 
3. Sodium reactor experiment (SRE). 
4. Army package power reactor No. 1 (APPR-1). 
5. Homogeneous reactor experiment No. 2 (HRE-2).* 
. 9. “Including it [EBWR], five reactors are presently delivering electricity. 
They have a total capacity of about 85,000 * kilowatts.” 
SOURCE 
Electrical kilowatts 
| (design rating) 
Reactor BS iccteemaemapaaian 
| | 
Net Gross 
—_———__—_— — —— ———__ __ __-—_ —_+—— _— ee —_— — — Je reer —_— 
| | 
1. Shippingport atomic power station___. atticeuia’ sénwesqueel 60, 000 1 68, 000 
2. Vallecitos boiling-water reactor__-.._.- ee 5, 000 25, 200 
3. Experimental boiling-water reactor (EBWR)- 3 | 4, 500 | 3 5, 000 
4. Sodium reactor experiment (SRE) ick eh tae - 46, 000 46,500 
5. Army package power reactor No. 1 (APPR-1)-- smi aie a 1, 855 2, 085 
ORR eee oa srladc& BAe tee 77, 355 86, 785 





_— — _ - _ — — — ! 


! The Shippingport station is provided with a turbogenerator rated at 100,000 electrical kilowatts and may 
reach this gross output with later cores. 

2 It is believed that the Vallecitos plant could exceed this output substantially if not limited by turbine- 
generator capacity. 

3 The turbine attached to EBWR has operated at 6,250 gross electric kilowatts. The reactor itself has 
produced 50,000 thermal kilowatts, which would permit a much higher electrical output if turbine-generator 
capacity were available. 

‘ This, as heading indicates, is design rating. Maximum output to date has been 2,000 net electrical kilo- 
watts. Other reactors listed have reached the full design ratings shown, 


A 10. “In addition to the plants built or building, contracts have been nego- 

ad tiated or planning has started for another 12”° full-scale plants of various types 
and sizes to be completed by the mid-1960's.” 

- 

“s 13This statement was erroneous, There were only 5 reactors designed to produce 
electricity which came into operation in 1957 as listed above. ‘The organic moderated 
reactor experiment also came into operation in 1957 but it was not designed to produce 
electricity. 

“ Because it is provided with a very small turbine generator, the HRE-2 will produce 
rt only token amounts of electricity (about 300 kilowatts gross) as compared to a thermal 
in. output of 5,000 kilowatts, most of which will be dumped to the atmosphere. 
it ' This total of 85,000 electrical kilowatts represents designed gross capacity as showr 

F above. 

* The tabulation on p. 356 of the semiannual report, on line Al, ‘‘Full-secale civilian 
per power reactors, United States locations, also shows 12 reactors under ‘Planned.’” Since 
22 the report was issued, the Pacific Gas & Electric Co. project has been added, raising the 
45 total to 13. 
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SOURCE 


_ 


Rural Cooperative Power Association. 

Wolverine Electric Cooperative.” 

Consumers Public Power District. 

Chugach Electric Association, Inc. 

East central and Florida west-coast nuclear groups. 
Northern States Power Co. 

Pennsylvania Power & Light Co. 
Carolinas-Virginia Nuclear Power Associates, Inc. 
City of Piqua, Ohio. 

Maritime gas-cooled reactor (MGCR).* 
Gas-cooled power reactors.” 

Large-scale heavy-water reactor.” 


. 
~ 


go 


NESS RAS Oe 


sa 


11. “An additional three civilian power reactor experiments are being built 
and two others are planned.” * 
SOURCE 


A. Civilian power reactor experiments being built: 

1. Experimental breeder reactor No. 2 (EBR-2). 

2. Los Alamos power reactor experiment No. 2 (LAPRE-2). 

3. Los Alamos molten plutonium reactor experiment No. 1 (LAMPRE-1).” 
B. Civilian power reactor experiments planned : 

1. Argonne boiling reactor facility (ARBOR). 

2. Liquid metal fuel reactor (LMFRE). 


12. “Thus, the nuclear powerplants for civilian use already in operation in 
the United States, under construction or planned by industry number 30” with 
an aggregate planned capacity of about 1,300,000 kilowatts.” * 





17 Tentative pending outcome of cost analyses being undertaken at Oak Ridge National 
Laboratory. 

* Contract for development work leading to a prototype reactor is currently under 
negotiation. 

1® Design study only, as authorized by Public Law 85-162. 

*0'This is the reactor mentioned in third invitation under power demonstration reactor 
program, but no specific plans have yet been formulated either by Government or industry. 

2-'The tabulation on p. 356 of the semiannual report, opposite line A3, “Civilian power 
reactor experiments,” shows 4 reactors under “Being Built’ and 1 under “Planned.” ‘The 
difference is due to the fact that the semiannual report erroneously carried the ARBOR 
project as “being built” instead of as “planned.” 

22It is now believed that considerably more technical investigation, development, and 
evaluation must be undertaken before a reactor experiment can be built embodying this 
concept. 

*% This is reconciled with the tabulation on p. 356 of the semiannual report, as follows: 

Line Ai. “Full-seale civilian power reactors, United States locations,” under 


“Total” shows_- aS a eterna des dealt rien take alsaduubieen ees 19 
Line A3. “Civilian power reactor experiments,” under “Total”? shows ________ 17 
EE oan i a a ee a ede cee eas 36 
a EIEN nse cat mace ow adn tn Keegs ibang iscecck chaser ore ei aa ab 7 


nn eR hk ES 2 BE St i ee SE St ae 30 

* Capacity figures are based on the best available information. In some cases future 

modification in plans may cause changes in the figures. As indicated in other footnotes 

to table below, total capacity includes about 138,000 electrical kilowatts of conventional 
superheat. 
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SOURCE 
Electrical kilowatts 
Plant Seed AP 
| 
Gross Net 
1. Shippingport atomic power station_- | 1 68, 000 | 60, 000 
2. Vallecitos boiling-water reactor 5, 200 5, 000 
3. Commonwealth Edison Co., Dresden station_ . 192, 000 180, 000 
4. Consolidated Edison thorium reactor 2 275, 000 255, 000 
5. Power Reactor Development Co., Enrico Fermi plant 100, 000 $90, 000 
6. Yankee Atomic Electric Co_- | 146, 000 134, 000 
7. NS. Savannah 17, 400 14, 900 
8. Rural Cooperative Power Association * 24, 000 22, 000 
9. Wolverine Electric Cooperative 5 ® 10, 000 9, 560 
10. Consumers Public Power District | 8, 800 75, 000 
11. Chugach Electric Association, Inc 10, 800 10, 000 
12. East centra! and Florida west-coast nuclear groups 57, 100 | 46, 000 
13. Northern States Power Co 7 66, 000 | 62, 000 
14. Pennsylvania Power & Light Co Bs ‘ i 5 155, 000 | 150, 000 
5. Carolinas-Virginia Nuclear Power Associates, Inc | 18, 850 | 16, 950 
16. Large-scale heavy-water reactor * | 110, 000 | 110, 000 
17. City of Piqua, Ohio | 12, 500 11, 400 
18. Maritime gas-cooled reactor | ° 45, 000 10 15, 000 
19. Gas-cooled power reactor !!___. 64, 000 55, 000 
20. Experimental breeder reactor No. 1 (EBR-1)- 200 (12) 
21. Experimental breeder reactor No. 2 (EBR-2)-. i 20, 000 | 16, 500 
22. Experimental boiling-water reactor (E BWR) 5, 000 | 4, 500 
3. Boiling reactor experiment No. 4 (Borax-4) -_-- 2, 300 | 2, 000 
24. Argonne boiling-reactor facility (ARBOR) 
25. Sodium reactor experiment (SRE) 6, 500 6, 000 
2h. Organic moderated reactor experiment (OMRE) 
27. Homogeneous reactor experiment No. 2 (H RE-2) 300 (12) 
28. Liquid metal fuel reactor experiment (IMFRE) J 
29. Los Alamos power reactor experiment No, 2 (LAPRE-2) ™ | 
30. Los Alamos molten plutonium reactor experiment No. 1 (LAMPRE-1) ®- 
UO. s<< aan ane 41, 491, 950 14 1, 340, 810 


! The Shippingport station is provided with a turbogenerator rated at 100,000 electrical kilowatts and may 
reach this gross output with later cores. 
? Includes 112,000 electrical kilowatts of conventional superheat 
The Enrico Fermi reactor is to be provided with a turbogenerator rated at 150,000 electrical kilowatts 
and may reach this gross output with later cores. 
‘ Includes about 7,000 electrical kilowatts of conventional superheat. 
§ Tentative pending outcome of cost analyses being undertaken at Oak Ridge National Laboratory 
6 Includes about 3,000 electrical kilowatts of conventional superheat. 
7 Includes about 16,000 electrical kilowatts of superheat, probably conventional, although nuclear super- 
heat has also been con idered, 
§ Pennsylvania Power & Light may build 70,000 electrical-kilowatt plant instead. 
® This is the reactor mentioned in the 3d-round invitation under the power reactor demonstration program, 
but no specific plans have been formulated either by Government or industry 
The large difference between gross and net output in the case of the maritime gas-ooled reactor is due to 
power which would be absorbed by the gas compressors. 
1 Design study only authorized by Public Law 85-162. 
? Negligible. 
It is now believed that considerably more technical investigation, development, and evaluation are 
required befcre a reactor experiment can be constructed emboding this concept. 
14 Since semiannual report was issued, Pacific Gas & Electric Co. project has been announced, 50,000 
electrical kilowatts gross; 47,500 electrical kilowatts net. 


13. “Three of these plants (nuclear powerplants for civilian use) are being 
financed entirely by private capital * * *.”* 
SOURCE 


1. Vallecitos boiling-water reactor. 
Commonwealth Edison, Dresden station. 
3. Consolidated Edison thorium reactor. 


~ 


14. “The four” large plants now under construction * * *.” 





* Since this statement was submitted, a fourth entirely privately financed plant has been 
announced, to be built by Pacific Gas & Electric Co. 
“In the tabulation on p. 356 of the semiannual report, five “full-seale civilian power 
reactors, United States locations” are shown as “being built.”’ The fifth one, not listed 
above, is the reactor for the NS. Savannah. 
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SOURCE 


1. Commonwealth Edison Co., Dresden station. 

2. Consolidated Edison thorium reactor. 

3. Yankee Atomic Electric Co., plant. 

4. Power Reactor Development Co., Enrico Fermi plant. 


15. “Of the 6 nuclear powerplants which went into operation last year, 4” 
involved investment of the funds of private industry estimated to total about $30 
million.” 








SOURCE 
1. Shippingport atomic power station : Million 
Duanmendse. contribution G0. TORCUW?... cnc n ncn comme $5. 0 
Deings Tor TEUREC SEL PAT... os es 17.5 
Weestinghote COMIPINGUION Wn ante encinnmemennes 5 
NN iia eerste cece ee a ae 23. 0 
2. Sodium reactor experiment: 
Southern California Edison for turbine generators______----_ 1.4 
orth: American Avis GRAlC... 2k. cep menenenannane 2. 85 
Sa ae ar ee a eee ee ee 4, 25 





3. Vallecitos boiling-water reactor: 
Gonerat Meecuric TOP PERC a3. ae a ik dae weesinieen 2.5 
Pacific Gas & Electric for turbine generator 6 


Total 








a a 30. 35 


16. “By the end of 1957, they [American manufacturers] had put into operation, 
were building, or had on order 23 machines [research reactors] in 15 na- 
tions * * *,” 


SOURCE 


Table B2, p. 361, 23d semiannual report. It should be noted that the Switzer- 
land (Geneva Conference) reactor was built by ORNL and is not a commercial 
project. 

Senator Anperson. We all get busy and I could not quite corre- 
latethem. Thank you. 

Representative Price. Mr. Chairman, before we leave the discus- 
sion of the thermonuclear program, I think I would like to ask : 
few more questions. 

The Research and Development Subcommittee, in its hearings, de- 
veloped a point that Senator Anderson brought out a moment ago 
about this vote among the scientists actually working in the Sher- 
wood project who voted 97 to 1 for a greater declassification of the 
program. As a matter of fact, one of the witnesses said at that 
time if a vote were taken now, it would be unanimous. There would 
not be one dissenting vote. Has a failure to get into declassification 
more quickly caused any morale problems within the laboratories ? 

Mr. Srravss. I think my answer to that question is one which 
should be checked with the laboratories. First let me say this, Mr. 
Price: That a vote among the scientists as to whether or not the mat- 
ter should be fully declassified is a vote by those who do not have the 
responsibility for protecting restricted ‘data. That responsibility 
is upon the Commission. 


77This was an error. This should have read 3 rather than 4. However, the amount of 
funds listed is accurate. 
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Representative Price. This was a poll by the scientists themselves. 

Mr. Srravss. There was a poll taken very informally in the course 
of a press conference, I think, early in January in my office, at which 
I was not present. I had left before the poll was taken. There 
were two votes among the scientists present who said that the project 
had suffered by cl assification. 

All the rest who were present said it had not. One of those two 
men was a man in our own employ quite recently, and the other was 
a director of a project—this is not said in disparagement; I mean 
his experience was not extensive in our work—the other was the vote 
on the part of a scientist active in the project who had, however, felt 
that he had been misunderstood by those present and who wrote me a 
letter afterwards qualifying his vote. 

I doubt—in fact, I do not believe—that the morale has been af- 
fected in the laboratories. At one time when the question of classifica- 
tion was discussed with laboratory directors, the belief was expressed 
by at least one very competent scientist that declassification would re- 
sult in such a sudden influx of individuals desiring to learn that for a 
period of some time—he figured up to 2 years—there would be very 
little time for any original work. This was, of course, an expression 
of opinion and he would not like to be quoted on it and I shall not 
give his name. 

Representative Price. Your reference to the one who was recently 
with the project causes me to ask this question. 

Have any of the leading scientists engaged in this work withdrawn 
from the project because of a strong feeling on matters of declassi- 
fication ? 

Mr. Srrauss. To my knowledge, none. As a matter of fact, none 
of the dire predic ‘tions of people leavi ing this enterprise or any part of 
our neene ise for reasons of classification or work on w eapons being 
distasteful have I ever been able to pin down to a specific case. There 
must be some specific cases, but I have not been able to find them. 

Representative Price As the declassification process goes on is there 
immediate publication or quick publication of papers on the various 
subjects? 

Mr. Srravss. I presume, Mr. Price, that depends more or less upon 
the subject and whether or not publication or the announcement that 
it is available suffice. One does not want to go to the expense of pub- 
lishing lengthy documents which will have a very limited demand. 
Those who are in this field receive abstracts. These abstracts inform 
them as to the subject covered by the declassified paper and its avail- 
ability, and then they can apply for it. Sometimes the publications 

take the shape of a photo-offset or a mimeographed copy. They are 
not necessarily printed and published. 

Representative Price. There ; is not any regular form of publication 
of the yee papers ? 

Mr. Srrauss. Let me ask Mr. Salisbury for a detailed answer to 
that question. 

Mr. Sauispury. Would you repeat the question ? 

Representative Price. Is there any regular form of publication 
of the declassified publications ? 

Mr. Sarissury. There is no single regular form. There are several 
regular series in which they appear, and as the Chairman has said, 
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some are not put in any series, but simply are made available owing 
to the very narrow interest in the subject matter that is contained in 
the document. There is publication in the scientific journals. There 
is publication by the contractor who employed the person who wrote 
the paper. There is publication at times by the Government Printing 
Office, when you want a wider circulation than you can get from the 
small run that the contractor makes. 

Representative Price. With respect to people who have studied in 
basic research and people who work in the laboratories, they seem to 
feel that much of the necessary ordinary theoretical physics work done 
in our universities is not being done in our laboratories because of the 
press of research and development work, 

In other words, they feel that real, basic research and theoretical 
work is being crowded out by the gadget phase of research. Do you 
believe it would be desirable to open up the field to broader university 
participation so as to get this theoretical work done? 

Mr. Srravss. Mr. Pri ice, one of the objectives of declassification is 
to obtain broader university participation. While it is true that there 
is a great emphasis on what we call programmatic work in our labora- 
tories, I can assure you that we could not retain the men of the caliber 
that we have unless they also were able to conduct a certain amount 
of theoretical work—so-called basic work unrelated to the program— 
and that does go on in all our laboratories. 

A very considerable number of our publications bear no relation- 
ship to the work in which the laboratory is engaged. 

Representative Price. You mention the fact of retaining the people 
you already have in the program. Do you feel that any competent 
scientist who might have something to contribute in this field could 
be held out of the program for this reason or for the declassification 
reason ¢ 

Mr. Srravss. I cannot answer that. There is a continual recruit- 
ment going on. There are many personal reasons that lead a man to 
take or not to take the offer of a position in one of our laboratories. 

As I say, the fact that the laboratory staffs increase is evidence 
that recruitment is successful. But some people do not like to live 
in the remote locations. There are various reasons. We find up to 
date less difficulty in recruiting for our laboratories than, I would say. 
in recruiting for experienced managerial jobs. 

The competition with industry for our best people is very severe. 
They are constantly being tempted by salaries which we cannot in 
Government hope to equal. This is a more immediate problem even 
than our laboratory people. 

Representative Price. On this matter of pointing out that the the- 
oretical work in the universities throughout the country seems to be 
important in the light of your necessity, “sometimes, of permitting your 
scientists to return to the universities; for instance, you state that Dr. 
Ruark will be with you for 2 years. It takes him almost a year to 
get familiar with this program. So actually you get probably 1 
real good year out of them and then they go back to the univ ersity. 

Will these people be so spread through. the universities, who have 
worked with you, that they could take off a lot of the burden of the 
theoretical research ? 
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Mr. Srrauss. I feel that the 2-year period is too short and we will 
probably in 1 or 2 cases do our best to extend it. As you know, there 
are all sorts of complications. I refer to one without naming it, which 
recently we brought to the attention of the committee, where a very 
competent man with whom we had hoped to make a long-term asso- 
ciation was involved in a conflict-of-interest situation. 

He had patents or claims, or whatever, that we felt, and I believe 
your committee felt, prevented us from recruiting him. We cannot 
overlook the fact that many men who have been in this field in the 
last 10, 15, or 20 years have made contributions to the art in the 
shape of patents of which the Government has availed itself under 
the wartime legislation without compensating them. 

These people have claims against the Government. They are jus- 
tified A is in many cases, of substantial amount. They are elimi- 
nated not by any reasons of classification. They are eliminated by 
the basic law of the land that prevents a conflict of interest. We 
work in a jungle of difficulties and we have to hack our way through 
the underbrush. 

Representative Price. How many people in a project would be in 
the situation such as Dr. Ruark, who is on a leave of absence for a 
limited number of years? 

Mr. Srravss. I could not give you a number, Mr. Price. We could 
give you some estimates for the record. But they are not too nu- 
merous. In academic life it is hard to find a man—in any career— 
who will upset his affairs and his family for 2 or 3 years, moving 
into an expensive environment. ‘These are, as a rule, not men of es- 
tablished means, and it is a very great sacrifice for them. 

Representative Price. It would not only be a sacrifice, but it would 
also adversely affect the program unless you had a continuity of 
effort. 

Mr. Srrauss. The Congress could do nothing more useful for the 
atomic-energy program and the science programs of the whole Gov- 
ernment than to make it possible to pay salaries at the top academic 
levels for the qualified people that we would like to enlist. 

I know of another instance which I will mention to you without 
names, of a man making—let me see—$25,000 a year in his univer- 
sity. He is being offered and probably will take a job in Washington 
at $16,000. He has a growing family of young children and no cap- 
ital. It is not fair, and yet that kind of thing is being pressed on 
these men as a patriotic duty. 

Senator Anperson. May I refer to an event that took place re- 
cently’ I have a transcript of the press conference held at the 
United States Atomic Energy Commission, January 8, 1958. I will 
go to page 27. There was a question : 





Question. Mr. Chairman, what is the current status of Project Rover, and 
something which was referred to in the morning paper as Project World Series, 
which is more mysterious? 

The transcript shows “Laughter.” Then Chairman Strauss says: 

Dr. Libby. would you undertake to answer that? 


You may remember, Dr. Libby, you spoke as to Project Rover and 
said it was classified. Then you said : 
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“On the other thing, I have never heard of it,” and Mr. Fields said, 
“T think it was born last night by Senator Anderson,” and after that 
“Laughter.” 

In connection with the extreme laughter, I have just obtained from 
my safe registered receipt Se This is listed from the Deputy 
Secretary of Defense, December 5, 1957. There is a number on the 
registration slip of B-50127. Iw eet to be sure, Mr. Chairman, that 
the justifications of laughter are well taken by the Commission. ‘This 
reads: 


“Resume of World Series studies, AFMDC, CONT, No. A-1577842, undated.” 

It reads: 

In July 1955, Holloman proposed a satellite vehicle in response to a request 
from headquarters of the ARDC. The conditions under which this feasibility 
study was conducted were that this scientific satellite was to be launched dur- 
ing the IGY, June 30, 1957 to December 30, 1958, and that maximum use was to 
be made of the ICBM effort with minimum interference to that effect. Hollo- 
man in its Project World Series engineering study proposed a satellite— 
and I have to leave out; this is a secret document and I know what 
parts are secret— 
the combination would have put something in orbit at 300 miles altitude. The 
takeoff weight of the combination would have been 238,900 pounds, and so forth. 

Then they made a revision that would have provided for a project 
that would have put a 1,180-pound missile into the atmosphere—the 
scientific payload of 1,180 pounds—at an orbit of 300 miles. Those 
materials were filed in March 1956, which was quite a bit prior to 
“last night.” 

They were filed under this heading: “Studies on Ballistic Test 
Vehicles and Analysis of Problems Associated with Advance Recon- 
naissance Satellite.” 

This is a secret document, and I have the original also locked up 
in case I need it some time, signed by the major general in command 
of the area. I only hope that the next time that ‘laughter is induced 
by something that I have referred to, which I think was extremely 
unfortunate, that the Atomic Energy Commission might call me and 
ask me if the laughter was fully justified in the press release. It just 
so happens that the Russians put up almost the exact design, so far 
as we know, as Holloman had suggested. The weight is almost iden- 
ticad, 1,180 pounds. It is unfortunate that Dr. Goddard's rocket be- 
same the German V-2. It is unfortunate the studies that Holloman 
Air Base made were filed in Washington and nothing further was 
done with it. 

When somebody interested in explaining why we got behind the 
Russians refers to them, I hate to have the combination say that it 
was born last night. 

Mr. Srrauss. “Senator, let me say that as far as the occurrence of 
laughter in the transcript is concerned 





Senator Anprerson. You like to take a dig at me. I do not blame 
you. I will be available right along for these digs. I simply say 
it is somewhat foolish to put them in the record when I happen to 
be talking about something that is the truth. 

Mr. Srrauss. Senator, I know nothing about the project. I never 
heard of it. 
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Senator Anperson. But you chuckled when you read the record, 
did you not? 

Mr. Strauss. No. I have not read the record. 

Senator Anperson. You had passed on this before it was issued 
because your name is all through it. 

Mr. Srravss. It is not there all through it. I was not there on 
adjournment. 

Senator Anperson. You were there at adjournment. This is the 
last page. The last page said quite the contrary. 

Mr. Strauss. There were two press conferences. 

Senator Anperson. I said January 8. 

Mr. Strauss. You said 1958. 

Senator Anperson. Mr. Reporter, read the statement to him. 

(The record was read by the reporter.) 

Mr. Srravss. I apologize. There were two press conferences in 
January. Since we were talking about the controlled thermonuclear 
program and about the scientists who were present, I assumed we were 
talking about that press conference. I do not believe it is the press 
conference you have reference to there. I think that is a different 
press conference. 

Senator Anperson. I know it is a different press conference. I 
read them both with great care. 

Mr. Srravss. As far as the laughter is concerned, the room was 
full of friends of the press. I could not tell who laughed and who 
did not. I cannot tell whether I laughed or did not. 

Senator ANprrson. I said when this came to your desk for editing, 
you read right through that and I can imagine the chuckle of glee 
you had when you got there. It just happens that I knew what I was 
talking about. 

Representative Price. Perhaps the AEC should invoke the House 
rules rather than the Senate rules. We are not permitted to put in 

“applause” or “laughter” in the House Record. 

Mr. Srravss. I think if you read the press conference, those which 
I have held, you will find that I have been the butt of laughter many 
times myself. I am likewise sensitive to it, Senator, and for that 
reason if this caused you any unhappiness I will apologize, although 
I had nothing to do with the subject. 

Mr. Freips. Senator, may I join in that apology, too. I assure 
you that my remark had something to do with it, and it was very 
inappropriate, I agree; I was under the impression that this only 
involved the naming of the project. I had never heard the name and 
I apologize. 

Senator Anprerson. I have made the point several times that one 
of the unfortunate things of the whole satellite business is that no- 
body ever heard of this satellite, but attention was given instead to 
the Vanguard missile which most people were fairly sure was not 
going to succeed. Attempts were made to test the components of the 
Vanguard missile in places where it might have been proved. Those 
were tossed aside. 

Mr. Srravss. The fact that this is a project with which the Com- 
mission had no connection is clear to you, I am sure. 

Chairman Duruam. Senator Hickenlooper ? 

Senator Hicken Looper. I had one question that occurred to me. 
Mr. Chairman, you said some time back in your testimony discussing 
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the vote of scientists on declassification, to the effect that on the ques- 
tion of whether we should go into thermonuclear a eee that 
there was some scientific vote substantially against it. I did not get 
that clear. 

Mr. Srrauss. I refer, Senator, to a matter that is still classified in 
detail and which occurred in 1949, when the great debate upon the 
subject of whether or not we should develop a thermonuclear weapon 
had not yet been resolved by a decision of the President. 

Senator Hickxentoorer. I thought you gave some statistical 
reference. 

Mr. Strauss. Yes. It was generally understood to be a unanimous 
decision, but 1 of the members of the committee of 9 was not in the 
country and did not participate in the vote. 

Senator Hickentoorrr. In other words, the so-called unanimous 
decision at that time was against going into the thermonuclear 
project? 

Mr. Srrauss. Yes, sir. 

Senator Hickentoorer. I thank you. That isall. 

Chairman Durnam. Are there any further questions? It is getting 
late and I believe we will adjourn and come back at 2 o’clock. 

(Whereupon, at 12:10 p. m., the Joint Committee recessed, to recon- 
vene at 2 p. m. the same day.) 


AFTERNOON SESSION 


Chairman Durnam. The committee will come to order. 

Mr. Strauss, Senator Sat tae would like to ask you another 
question before you leave 

Senator HickenLoorer. Thank you, Mr. Chairman. 

Thinking about the testimony this morning, I came to the conclu- 
sion that there might be some misunderstanding in connection with 
the matter of the presentation of the atomic power program of the 
Commission. I was afraid that the matter might not be c ‘leared up. 

I will make a preliminary statement. 

I was not aware until this morning when I got a call from the 
executive director of the Joint Committee staff, Mr. Ramey, telling me 
that it had been decided, and I believe he said mutually, between some 
members of the committee and the Commission that under all the cir- 
cumstances it was agreed that the presentation of the Commission’s 
power statement could be postponed until the close of the other testi- 
mony in other categories. That was the first that I heard about it, 
and I came immedi: ately to this meeting. 

T sensed this morning that there might have been some feeling that 
the Commission was attempting to avoid or to postpone on its own 
motion a discussion of their attitude toward power. I took the liberty 
of making some inquiry, and I shall not testify here, pee I would like 
to ask you, Chairman Strauss, did you in any way initiate or did any 
members of the Commission initiate the postponement of the presenta- 
tion of the Commission’s power program or a discussion of it at this 
time, as was contained in the preliminary statements which came in 
2 or 3 days ago in my office and which contained a discussion of the 
power program / 
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Mr. Srravss. The answer to that is no, Senator, we had intended 
to present that section of the report today and we did not initiate 
its postponement. We concurred in it and are prepared. 

Senator HickrenLoorer. How did you concur in it? I would like 
to get the source of this so we will clear it up once and for all. 

Mr. Srrauss. Perhaps I had best ask the general manager to relate 
the conversations between himself and Mr. Ramey, following which I 
discussed the matter with Mr. Durham. 

I believe the matter was initiated by a telephone call to the general 
manager by Mr. Ramey. 

Mr. Frevps. Mr. Chairman, as the committee is aware, the members 
of the staffs have been having informal discussions on the Govern- 
ment’s nuclear power program. We have had about 2 or 3 meetings. 
Those discussions have not been completed. 

The Commisson and the committee have also had discussions, and 
as I understand, there will be another one. Because this matter is still 
proceeding, Mr. Ramey suggested to me in a telephone conversation 
on Monday that we allow them to proceed to their termination—that 
it had been his thought—he had been thinking about how we might 
allow these to proceed. He discussed with you, Mr. Chairman, that 
perhaps the hearing should be deferred because of this. 

I understand from his conversations that you felt that the hearing 
could not be deferred, and since it was set it should proceed and an 
alternative apparently was suggested, as I understand from the 
conversation, that perhaps the civilian power section should be 
deferred. 

That was Monday afternoon about 3 or 4 o’clock, as I recall, and I 
undertook to sound the Commissioners out. I undertook to deter- 
mine what the Commission view was and to talk to Mr. Ramey in 
the morning. I understood that he was going to talk to you as to 
whether this was a reasonable approach to the problem. 

There is a desirability of having these discussions complete, if 
possible. I talked to Mr. Ramey in ‘the mor ning and then he talked 
to you on this subject. 

Senator HickenLoorer. By “you,” whom do you mean ? 

Mr. Fre.ps. Mr. Durham, sir. 

As I understand, Mr. Ramey did talk to Mr. Durham in the morning, 
so by the mutual agreement, this would be deferred. 

At that point Chairman Strauss, as I understand, talked to Mr. 
Durham and in the conversation it was mutually agreed that this 
would be deferred. That is my understanding of it, sir. 

Chairman Durnuam. I do not recall the conversation because I had 
already read Mr. Strauss’ statement, and I did not see how you could 
postpone it at that time. 

My first reaction was not to do so, but under the agreement between 
you and Mr. Ramey which you transferred to the Commission, I 
thought that it was a mutual agreement between you, and that you had 
some Budget Bureau problems that you wanted to discuss with the 
Budget Bureau. 

Mr. Freips. We had not completed our informal discussions of this 
matter. We had steps to proceed further on this. 

Chairman Duruam. That is what I understood. 
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Mr. Frerps. I understand from Mr. Ramey that he had talked to a 
few members of the committee, including yourself and Senator Ander- 
son, on this subject as to what should be done and whether it would be 
appropriate to defer the whole hearing or his part of the hearing. 
It was my understanding that, rather than defer the whole hearing, it 
was the preference that this section on civilian power be deferred. 
This was, as I recall, the conversation with Mr. Ramey. 

Senator Hickentoorrr. Mr. Chairman, let me say I have no objec- 
tion whatsoever to the deferment of the discussion of the civilian power 
matter until a later date when perhaps more data will be acquired. 
That is not the point. 

I was approached twice during the noon hour asking if it was my 
impression that the Commission was attempting to avoid the discus- 
sion at this time of the public power issue. I want to get this thing 
cleared up. 

Mr. Fretps. There was no discussion of avoiding it other than look- 
ing toward the future to determine whether the discussion as to where 
the program should go, could be completed in these informal discus- 
sions, before they were taken up in the hearing it would then seem to 
proceed in a much more orderly fashion. 

Senator Hickentoorer. Again I repeat, I have no objection to it. 

As I understand it, your understanding is that it was the result of a 
mutual agreement, as a result of discussions between the Joint Com- 
mittee staff and yours. 

Mr. Fretps. Senator Hickenlooper, I would like to make clear it 
came up in a conversation, and I allots Mr. Ramey will attest that 
he suggested that he had been thinking about this because we had not 
terminated our informal discussions and it might be appropriate to 
defer this, and it was his suggestion. 

Senator HickEen.oorer. I can see very strong arguments why it 
might be more appropriate at a later date when more data is accumu- 
lated and the presentation can be made a little better. But I was 
disturbed during the noon hour because of the approaches that were 
made to me, asking if I thought that the Commission was attempting 
to dodge or avoid the discussion of the civilian power program at 
this time, and I was not of that impression because I had seen the 
statements that had come to my office a few days ago preliminary to 
these hearings. I just want to get it cleared up. I am raising no 
objection whatsoever. 

Chairman Duruam. Mr. Ramey. 

Mr. Ramey. I think what Mr. Fields said is essentially correct. 
This was initiated by the staff and worked out in that manner. I con- 
sulted with Senator Anderson, Mr. Van Zandt and others of the com- 
mittee that I was able to reach. We had a relatively short time to 
reach all members. 

Senator Hicken.oorer. You reached me this morning. I had no 
objection. I thought it was perfectly all right. I merely bring this 
up because of the connotation of the two approaches made to me during 
the noon hour. 

Senator ANpErRsSON. It seems to me it is a very desirable step because 
if we were able to reach some sort of agreement as to what the pro- 
gram would be, we could save a lot of time in the hearings, whereas, 
otherwise, we will be wrangling about the public power program. 
That is the only thought I have in the matter. 
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If there is any possibility of an approach, it would be helpful. I 
know the chairman of this committee wrote a very fine letter about it. 
If he can save some time, it seems desirable to do so. I know all of 
us have all the committees we can attend. 

Chairman Durnam. I thought it was an accommodation to the 
Commission as well as to the committee. 

In the beginning I felt, since Mr. Strauss had already prepared 
the statement and I read it, that you could not do that at this time. 
But if anybody else wanted to do it, it was agreeable with me. I 
suppose the staff discussed it with Mr. Fields. I do not know whether 
they discussed it with the Commission or not. 

It was perfectly agreeable to me to postpone it in face of the facts. 

Mr. Srravss. Mr. “Chairman, I am happy to note that we are all 
in agreement and that there is no impression on the part of any of 
you gentlemen that the Commission is stalling or has stalled or in any 
way ‘delayed the presentation of the record of 1957 in this area. 

Chairman Duruam. I had no thought whatsoever of that. 

Mr. Srravss. Iam sure you have not. 

Chairman Duruam. Dr. Libby, we are very glad to have you with 
us, and you may proceed with your statement. 


STATEMENT OF DR. W. F. LIBBY, COMMISSIONER, ATOMIC ENERGY 
COMMISSION 


Dr. Lissy. Mr. Chairman, I will speak on the radioisotope and 
radiation demonstration program first. 

The Commission feels that the Nation has every right to be pleased 
with the contribution which radioisotopes are making to the economy 
and to human welfare here and in othas countries. The savings to 

industry have increased, and there has been a steadily rising private 
industrial activity in producing and processing radioisotopes and in 
putting them to work. 

Commission staff estimates indicate that through using radioisotopes 
in various processes, private industrial concerns now are saving more 
than a half billion dollars a year. 

Last year the Commission submitted to the Joint Committee a 
tabulation indicating that industry was saving some $400 million a 
year by use of radioisotopes. Since that report was made, 174 more 
industrial concerns have been licensed to use radioisotopes, an increase 
of 18 percent over 1956. 

The broadening benefits from applying radioisotopes to the prob- 
lems of medicine and agriculture are more difficult to measure in 
dollar terms than are industrial savings. They are, however, rapidly 
increasing. Nineteen hundred organizations are using radioisotopes 
for medical purposes. Rich rewards are beginning to be realized from 
plant and animal studies. 

In all phases of radioisotopes usage, the number of licensed organi- 
zations has increased 22 percent over 1956. The quantities of radio- 
isotopes purchased from the Commission have increased by 47 per- 
cent, including a 50-percent increase for radiocobalt, and a 25-percent 
increase for all other radioisotopes. 

The Commission has presented to the Joint Committee a compre- 
hensive summary on uses of radioisotopes for all these purposes in the 
23d semiannual report, pages 25-71. 
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While it is true that the contribution which nuclear radiation and 
radioisotopes are making to human well-being has already been dem- 
onstrated, when we compare what has been done with what remains 
to be accomplished, we are far from satisfied with the rate of progress 
in this field and are embarking on a vigorous new program to explore 
and exploit the full potential of nuclear radiation in isotopes. 

In this connection, the Commission has taken the first step within 
its present budgetary limitations. In December it established the 
Office of Industrial Development, which will have as a principal con- 
cern the development of the industrial and agricultural uses of radio- 
isotopes and nuclear radiation. 

The Commission’s activities in this field will encompass the follow- 
ing 4-part program for which the Congress has been asked in the 
President’s fiscal year 1959 budget to provide funds in the amount of 
$5 million: 

1. Isotopes demonstration program: To encourage cooperative ef- 
forts by AEC and industry to demonstrate new and to exploit known 
industrial uses of radioisotopes and nuclear radiation. 

2. Industrial process radiation program: To accelerate development 
of economic application of high-level radiation to industrial processes. 

3. Industrial isotope production program: To encourage and pro- 
vide incentives for private production of facilities and materials 
needed for full-scale exploitation of the application of radioisotopes 
and nuclear radiation. 

It is reasonable to expect that programs of this type, coupled with 
an ever-increasing interest on the part of industrial groups—as is 
indicated by an 1-percent increase in the number of industrial users 
in 1956—will bring about industrial economies which will dwarf to 
insignificance the savings which have already been realized. Only 
when the so-called waste materials of the present take their rightful 
place as useful industrial materials of the future can the ultimate eco- 
nomic potential of nuclear energy be realized. 

That completes the remarks on the isotope radiation section. The 
next subject is the problem of manpower requirements. 

Overall national attention must continue to be given to increasing 
the supply of scientists and engineers available to work in the atomic 
energy program. 

Of four surveys which the Commission undertook last year in order 
to determine with greater exactitude the national needs for atomic 
energy scientists and engineers, two have been completed—those cov- 
ering Commission and contract operations, and those covering private 
industry—and the third, dealing with academic requirements, has al- 
ready produced some useful preliminary estimates. The evaluation 
of Federal requirements outside of the Commission remains to be 
completed. 

Whether or not maximum anticipated demands develop, it is clear 
that the Commission must continue to press forward with its efforts. 

The Commission intends to continue to assist colleges and universi- 
ties with atomic facilities and faculty training. It will also contnue 
to provide a limited number of special fellowships and will look to 
the more distant future by providing a variety of assistance to high- 
school students and teachers to interest younger students in the 
rewarding field of science. 
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The Commission will complete its surveys of manpower require- 
ments and keep them up to date, so that their findings can be corre- 
lated with its manpower programs. 

Information base for the atomic industry: During 1957 all 
segments of the publishing industry—the business and trade press, 
scientific and professional journals, commercial book publishers, 
news-letters and other private groups concerned with disseminating 
technical information—continued to give emphasis to atomic energy 
subjec ts. The level of private publishing activity was much greater 
than that reported in last year’s hearings. 

The Commission’s volume of declassified and new unclassified infor- 
mation issued was greatly increased, and the provision of classified 
information in documentary and oral forms to holders of access per- 
mits also increased. 

During 1957 the Commission completed the second special classifi- 
cation review program in which 18,677 documents were reviewed, 
1,668 documents were downgraded, 7,848 documents retained their 
original classification, 9,076 documents were declassified, and 86 docu- 
ments were upgraded. In addition, 1,401 weapon test and military 
reactor reports were reviewed. 

Major declassification steps which were taken were the declassifi- 
cation of plutonium purchase prices, the declassification of guaran- 
teed fair prices to be paid licensees for production of special nuclear 
material, and placing of more than 100 civilian power and research 
reactors in the unclassified fields, thereby removing all security restric- 
tions from these reactors 

During the year 1957, 359 access permits were issued to companies 
new to the program and 319 renewals of expiring permits were issued. 
The percentage of expiring permits which were renewed stood at 88 
percent as the year ended. ‘The access permit holders were more 
active in purchasing classified reports, although there were fewer 
classified reports. 

The sales totaled 19,309 pieces and the receipts $15,186.99, compared 
with 14,668 pieces and $19,030.06 in 1957. Sales of unclassified tech- 
nical reports also increased to 115,583 pieces from 88,000 in 1956. 
The 25d seminanual report to the Congress, pages 165-166 and 352- 
353, gives further details on access per mit operations. 

The Commission took three actions in 1957 which will foster wider 
dissemination of Government-developed technical information and 
at. the same time enhance the profit opportunities of industry. The 
first of these was the initiation of a new series of industrial informa- 
tion releases. Mailed to the business and technical press, the releases 
report on Commission policy, program, and technical developments. 
Editors of over 400 technical periodicals and business papers are on 
the mailing list. 

The second action was to offer Commission-sponsored scientific and 
engineering book manuscripts for commercial publication. After 

careful consideration it was decided that commercial publication 
would best serve the interests of the Government, the putllies and the 
publishing industry. Some 8 or 10 manuscripts will be offered for 
publication in 1958. 

The third was to contract for a series of technical progress reviews 
which will analyze current technology in the three following areas: 
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Power reactor technology, chemical processing, and solid reactor 
core materials. Additional reviews will be undertaken as the need 
develops. 

During the past year there has been increasing awareness of Rus- 
sian progress in the field of atomic energy. Greater effort has been 
made to obtain and translate Russian publications. The effort thus 
far has met with acceptance on the part of industry. However, the 
major complaint is that we are not doing enough. 

There is now the beginning of a translation program in Government. 
Our own budget of $88,000 has made possible the translation of 2,400 
pages of monographs and 2 complete journals. 

An interdepartmental committee with representatives from the 
National Institutes of Health, Atomic Energy Commission, National 
Science Foundation, Office of Technical Services, Department of Com- 
merce and Department of Defense is proposing a substantially in- 
creased program with provisions for coordination in order to avoid 
duplication. 

During the year the industrial demands for depositories of AEC- 
generated information were met by establishing 6 classified deposi- 
tories and 13 unclassified. The total of depositories, 85, and their 
geographic distribution now seem to be adequate to meet current de- 
mands, 

Progess in the entire field of technical information is described in 
the 23d semiannual report, pages 162 to 174. 

In the interest of developing the atomic energy program in industry, 
the AEC has attempted to distribute to industry as much useful tech- 
nical information as possible. We do this in two ways: By either 
publishing in the open literature, or wide distribution of reports. 
There is little exchange between the industrial participants in the 
atomic energy program of information developed at private expense. 

Further, the flow of this information from individual firms to the 
AEC for further dissemination is practically nil. We are hopeful that 
further growth of the business press coverage of atomic energy will 
fill this gap. 

Chairman Durnam. Thank you very much, Dr. Libby. 

This new agency for training, will that be an entirely new item of 
expense this year in the budget ? 

Dr. Lissy. Yes. We will begin small. We need to train people 
about the use of isotopes in much the same way that we have to do it 
for atomic power. There are special techniques of measurement that 
are necessary to detect the small amounts of radiation that are manda- 
tory if you are going to use isotopes with complete safety. 

Chairman Durnam. Are you going to do training in hospitals 
throughout the country ? 

Dr. Lispy. We have not worked out all the details and we will keep 
you fully informed on this. These programs are in a formative stage. 
This is practically the first announcement of them, Mr. Durham. 
They are in the process of generation. 

I would say that we will move much in the same way that we have 
in the atomic power end of things; that is, keeping the universities 
as the main means of doing these jobs and we assist as needed and 
where needed to get the thing going. The details have not been 
worked out, but I could give you some examples. 
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Chairman Duruam. The need for it would appear first in the hos- 
pitals because at the present time they are using them very extensively 
throughout the country. 

Dr. Lissy. The hospitals are probably one of the places where we 
will do a good bit of it, though I am not certain that industry will 
not also require a good deal of assistance in the education and train- 
ing program for one of the great undeveloped areas of the use of 
isotopes in industry. 

Despite the fact that we have enormous benefits, I estimate there 
are only about 10 percent of the potential savings. I think it is our 
job to bring in the other 90 percent as soon as possible. 

A large part of this task is just to show industry that it is easy 
and very safe and cheap to do these things in their regular plant 
operations. So we will have to do some industrial training in indus- 
try. How much that will amount to, we cannot say just now. I hope 
it will be possible very soon in the isotopes training course at Oak 
Ridge to put in these extra parts which speak about the wider spread 
use of isotopes in industry. 

Chairman Duruam. Your plan is to train these people so that they 
can take over the job and not put us in this busmess forever? 

Dr. Lissy. That is exactly right. This is our policy across the 
bo: ard. 

The school teaching job belongs in the universities and schools of 
the country and not in the AEC. But since we are developing new 
fields, we have to lead the way sometimes and assist them with, per- 
haps, apparatus, maybe nothing more than occasional loans of iso- 
topes, and maybe just visit. 

This is the sort of thing that is very similar to the way we pro- 
ceeded with the universities in the nuclear power education program 
in the graduate schools. 

Chairman Duruam. It is natural that you should do it because you 
are the only source of information at the present time ¢ 

Dr. Lippy. Yes. 

Chairman Durnam. Mr. Ramey. 

Mr. Ramey. In connection with your program of encouraging pri- 
vate production of radioisotopes, last year I believe there was some 
discussion in the hearings of a possible reactor that might make 
process steam, and also make cobalt 60 that could be used in radiation 
reactors and other industrial purposes. 

Has there any progress been made along the lines of developing 
private reac tors ! 

Dr. Lissy. Mr. Ramey and Mr. Chairman, if you do not mind, I 
will ask Dr, Frank Pittman, who is in charge of this program, to 
answer this specific case. 

Dr. Prrrman. In that specific case, the people are still quite inter- 
ested, Mr. Chairman and Mr. Ramey, i in the possibilities of a reactor 
which will furnish steam to certain steam-using industries and will 
also produce cobalt when the demand for cobalt has reached the point 
where they can see their way clearing of going forward with a reac- 
tor of this type. 

There are other potential uses for reactors other than electrical 
power and steam is one of the first ones that people will look at. 
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The company that was looking at this last year is still quite ac- 
tively interested in that possibility. 

Chairman Durnam. Has any consideration been given to a demon- 
stration program in this? People have said, if it could be demon- 
strated that you could make this economically in a small reactor cost- 
ing a few million dollars, then industry could move right in and 
build more. 

Dr. Lissy. I think you can summarize our position, Mr. Ramey, in 
the following way. 

We are going to increase the use of isotopes tenfold in the next 5 
years, and we are going to do everything that is necessary to do that. 
That is our present program. 

Insofar as I can determine it, I think this is the position of the 
whole Commission and the whole Government. We must do this 
and we can do it. We may be underestimating the potential, or we 
may be somewhat overestimating it, but I think it is about right. 
We may have to get industry into producing these isotopes, but we do 
not know yet. 

I think it would be well to realize that as we go along the need 
and volume of business will become clearer. Cobalt is further along 
than most of the isotopes, as you well know, and we find that the 
cobalt ae siness is pretty big. In fact, we are having some trouble. 
We are fairly close to the point where we do not have too much ex- 
Cess Ci apacity on cobalt. 

This cobalt company that you mentioned well knows this, and it 
is one of the reasons that industry is somewhat interested. I think 
the uses of the other isotopes will move into this category where in- 
dustry may be interested in supplying the demand. I speak par- 
ticularly about the misnamed waste products. They are not waste 
products. The atomic garbage that has been called waste products 
is really a great asset. As soon as we develop the uses of fission 
products that come out of the reprocessing of expended fuel ele- 
ments, we will have a definite asset. At the present time, we have 
to pay money to store the things in tanks or haul them away, and it 
will be a definite asset as soon as we put these things to use in industry. 

One of the parts of our demonstration program is to develop these 
uses. So, I think the answer to your question is “Yes”; we are trying 
to show in the demonstration program uses which will necessarily 
interest industry in the chemical reprocessing of fuel elements, whic h, 
in my opinion, in large part is the production not of waste products 
but fission products as isotopes which, In my opinion, are someway 
of greater promise to the average citizen than is atomic power. 

Chairman Duruam. I was going to ask you: Have you been able 
to meet all the demands for radioisotopes 4 

Dr. Lispy. Cobalt is a little tight sometimes. But I do not be- 
lieve we have had any real trouble. 

Chairman Duruam. You were speaking of the manpower require- 
ments. I notice you speak of four surveys you made last year and state 
that the Commission is dealing with academic requirements and has 
produced some useful preliminary estimates. Are those estimates 

vailable at the present time for the record ? 

Dr. Lissy. Yes; we can furnish those. Is that right, Mr. Fields? 

Mr. Frerps. I am sorry, I did not hear the question. 
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Dr. Lipsy. We have these estimates of the manpower requirements 
available for the record ¢ 

Mr. Fietps. Yes, Mr. Chairman; we certainly have. 

Chairman Duruam. Most every agency of the Government at the 
present time is dealing with scientific manpower requirements. I 
think it would be well to put in the record what you have accomplished 
so far and what results you expect. 

Dr. Lissy. We will certainly do that. 

Mr. Freips. I think we have reported these to you already. Mr. 
Smith, have we not? 

Mr. Smrru. This particular survey you are referring to was only 
completed last week. We do have, I understand, as of today—I have 
not seen it today because, apparently, some of the mail was delayed 
over the weekend—and I am sure it can be provided for you in the 
next day or two. 

(The information referred to follows :) 


ATOMIC ENERGY COMMISSION, 
Washington, D. C., March 12, 1958. 
Hon, Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Deak Mr. DuRHAM: In response to your request during the recent 202 hear- 
ings, we are enclosing copies of the preliminary results of our survey of the 
scientific and engineering manpower needs of colleges and universities partici- 
pating in atomic-energy activities exclusive of Government contracts. This in- 
formation was received from the American Society for Engineering Education 
just prior to the hearings, and the final report is now in preparation. Copies of 
the final report will, of course, be supplied to the committee as soon as they are 
available. 

The report on scientific and engineering manpower requirements of the AEC 
and its contractors has also been prepared for distribution to the public. As soon 
as it has been printed, copies will be furnished to the committee. 

The data in these two surveys supplement similar manpower information 
about privately supported atomic-energy activities in industry, which was de- 
veloped by the Atomic Industrial Forum under contract with AEC. Copies of 
the Forum’s published report were transmitted to your committee on October 
4, 1957. 

Sincerely yours, 
W. F. Lissy, Chairman. 
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Employment of academic and research staff in educational atomic energy 


activities, by activity, function, and academic rank, at start 





of 1956-57 aca- 





demic year 
Total number of faculty 
and staff scientists | Research | Combined 
and engineers Teach- and teaching Not 
ing develop- and re- avail- 
only ment | searchand| able 
Full Part Not only develop- 
time time | avail- ment 
able 
ACTIVITY 
Nuclear reactor theory and applications 36 225 4 127 25 110 3 
Reactor components. -.-...........-..-- 8 56 2 14 29 Et). onto 
I oie on pee nn ohana : 17 i 19 55 SE ace 
ila ada iceim itt oe 17 98 4 15 69 Oe too deene 
Se 27 ea 28 78 68 “ 
Irradiation studies - - dochabaa cewek 135 399 2 9 355 170 2 
sat applications. . piaasacnwienieel 213 547 2 35 440 281 6 
Reb acint nas aaa deh un nainniape 295 937 4 19 507 7 5 
SAE Stik s oe eb cee can das amin 36 71 4 19 25 Ro arias 
MI pce this dstaseon ost decdcsoscen 243 796 21 206 543 286 25 
Total, all activities..........._.. 1,027 | 3,369 43 491 2, 126 1,777 45 
ACADEMIC RANK 
Professors (full, associate, assistant) - - -- 552 | 1,683 18 314 725 1, 062 162 
Instructors, post doctorates, a 
and graduate essistants............. 441 1, 647 14 141 1, 215 586 160 
| EE a ER 34 39 BE Saco acotee 38 15 31 
Total, all ranks... --__- snk 1,027 | 3,369 43 455 1, 978 1, 663 343 
Need for short courses 
Number of | Number of 
Course subject schools indi- | employees 
cating need needing 
courses 

Nuclear reactor theory and applicatioms-...........---.--.-----.------------ 121 310 
Rois tir 5 ain sas oa inn Rees ede Seed eNa daneeeeaeesasones 14 | 30 
I hha kee nartawhe dna eae ageweenbaeee ect eeiee 25 50 
nos acces pkinn ae Skedbbbe nwbnaioeenueatemncmsdanananeuaee 30 | 49 
Instrumentation...............-... roti ihe teh ain Scien toate lois he iadeie ninth sceioieda 42 | 121 
EI isn din anc at seed ben eedianei nk daeaouas kh kadmadedmpneaeee 47 196 
EE SINE crinininnpickudnapdacenbihahinninembapininianiamaneeiardinn 41 153 
NS oirctentbdcocsindnanpbiiwanamasnnbgeabndin bah ginendecie we dnligwsinics Ay 165 
I ciety ake cea ein tas deedieasdeaee gia shuswrare upsell okie peeesixacie 5 eons oreo 22 41 
Ci datdckutcairenchsccnccmicndakdcdiuinebabuntamuanh notaannckidmdmagianes ll 31 
Ns ciacdice she icecream eres dyetaobnias seg esac auc a alan oblate nan Alani aise 402 1, 146 
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Shortages Of scientists and engineers, 1956 
Occupation: 

















Number 
Engineers: of people 
PerOMin CEO oo in en a ee ee eee 2 
CINE sis sks wicssaned aebitckeczuhssdinciabsnaagsai atau nao dneiokas aie 0 
CRSA asi ib es ciccitecpecpenntid enc incline ublateislonedienicniecimadcintaietiead Geimea dele 8 
SRA asseactirsdicssssinaincnsisscliclet ink alin acai ae ea a a Se ee ee 1 
TOC GN. ook ik ccs doeeede-quurecae amacens isa insantnapaveapicethtacern. aabahaiaen a 13 
I icin a igen ecg a entices cnn as oedema dag te Raa ee eee ee 0 
CT IE vin ciecist neces ict SF ee as a Oe ce ee 11 
Meth Har Qe ais ctiisantccabhcmsbeeancstinbh ath apie edad 6 
UTIs cneyicinisreiniiincienciecalamnapebaleaimedan mith ia diastase a ee 0 
PREG as seco stds nls cong tacos ienmenpgnae aca bei eactencioovee segs ndeceicegtcaot a ae 36 
CRT NOD ais is cinco es caete arcsec a oe ed ee 17 
OUD ceases cilia i ai a aa sal are 94 
Scientists : 
Bioiwgical and abricutivrel. oo eo SS 37 
Chremint and  Digeenihscck site indo theo de ieee 60 
Geologist aid. coop Stitt ts ssi bik sie cotinine 1 
Health physicist and industrial hygienist_.__.__.__.___._-_-__-__-_____ 12 
MEACHOMALICIAN Sy SERTIS EC is on eet ee ce ercncee 7 
MetOON Ol saci cisco sis is liesidicacntel canta al 0 
OI atest sitesi tls ca ceili tls dancin earns ee Re ee 14 
Phyeiciat and . Disp SU. dccciccsunciticarnnsicscabnibamnaiiieiitdain 61 
COERNE sicisncai sgnisegiciice its Misi asaitic casas sa sal less isa hci ionic ee al 82 
SE OCI D - csssninsttsestin epiniscinlhdicasen tnt ceceseaah blip iaicinahlghaead aia ala es ciniislihcteder alias Peete ati 274 
Total, sclemtine au Cte Os ines secre pein 368 


Chairman Duruam. Thank you very much, Dr. Libby. 

That is one program in which a great deal has been nataieuiiilied in 
the last few years. There has been a lot done in this field of radio- 
isotopes that has meant much to the American people and the world. 

(A portion of this day’s testimony relating to uranium mining and 
milling industry problems, has been printed separately in the Joint 


Committee publication entitled “Problems of the Uranium Mining 
and Milling Industry.” 


STATEMENT OF HAROLD S. VANCE, COMMISSIONER, ATOMIC 
ENERGY COMMISSION 


Mr. Vance. Policy changed on prices and charges: The Com- 
mission took a number of significant actions during the past year in 
the field of charges for materials and services made senile ble to pri- 
vate industry and in the field of prices for special nuclear aeatiaie 
purchased by the Commission from private industry. 

Among the most important of these was the announcement by the 
Commission that it would process irradiated fuel elements from 
licensed reactors on a fixed-cost basis. 

The Commission had been trying, and continues to attempt, to pro- 
vide for privately owned and operated facilities in this field, but thus 
far these attempts have not been successful partly for the reason that 
the volume is too small to attract industry. As the construction of 
licensed reactors is already underway, it becomes necessary to make 
some interim arrangements for the processing of these fuel elements. 
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The Commission, in announcing these services, reserved the right 
to cancel any future contracts with reactor operators, in case a private 
processor was willing to process these fuel elements at reasonable 
charges. 

The Commission also announced a new guaranteed minimum price 
of $30 per gram for plutonium produced by licensed reactors for the 
period from February 1, 1957, to June 30, 1963. Previous to this, the 
Commission had established a varying price to be in effect until June 30, 
1962. The new $30 price supersedes this former schedule to the extent 
that individual prices were below this level. 

The President announced that the total of uranium 235 available 
for domestic power reactors privately owned was increased to 50,000 
kilograms from the previous 20,000 kilograms. 

These and other steps and programs of assistance to industry are 
described in the Commission’s 23d Semiannual Report, especially on 
pages 9 to 13. 

enator Anperson. At that point, Mr. Vance, there was a special 
report in Nucleonics in January of this year, that quoted Mr. Davis, 
of the Commission, and the question was: 


As concluded at a recent American Nuclear Society symposium in New York, 
a large uncertainty in the fuel cost for a slightly enriched reactor seems to be 
the value of Pu. For a typical Pu reactor, the difference between $30 a gram 
and $12 a gram means 1.3 mills per kilowatt-hour. What assurance does the 
reactor investor have that he will not be put out of business by future changes 
in Government fissionable material prices? 


The answer was, as quoted here on page 49 of this January issue: 

I don’t believe that the value of plutonium is the greatest uncertainty in fuel 
cost. We have regarded fuel-fabrication cost now so high with such potentiality 
for reduction as the principal operating cost of uncertainty at present time. No 
one can tell what price of plutonium will be over a 30-year life of a reactor being 
planned now. The AEC guesses that it will be worth $12 a gram for fuel reactors 
when this use becomes technically and economically feasible, and the best assur- 


ance for any investor is to assume that the long-term price will not exceed this 
value. 


Will you comment on what Dr. Davis told the industry in light of 
the action of the Commission ? 


Mr. Vance. I think the action of the Commission was consistent 
with what Mr. Davis said, Senator. 

If you wish me to comment on this subject, I first refer you to my 
testimony of a year ago. 

Senator Anperson. Mr. Holifield asked you something about this 
value and you said: 


Mr. Holifield, I would like to say something in that connection. The last 
conversation I had with Walker Cisler, I told him that I thought he was pur- 


suing a very dangerous course in estimating plutonium income over the useful 
life of his reactor. 


Representative Holifield said: 
I agree with you. 
Then you said: 


I think it is thoroughly unsound for anyone building a reactor in this country 
or abroad to give anything but nominal weight to the value or sales value of 
plutonium produced, because sooner or later that price is going to be $12 a gram 
or less and that the effect upon the cost of electricity produced is less than 1 
mill. I think the person building a reactor, assuming he can get $30, for ex- 
ample, per gram of plutonium produced, is building a house on sand. 
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Would you say this was an attempt to put a rock foundation under 
it? 

Mr. Vance. No, sir; I agree thoroughly with the statement you 
have just read. 

Senator Anperson. This is your statement. 

Mr. Vance. I know it and I still subscribe to it. But I think there 
is this to consider, Senator: An individual or a company or a public- 
utility group, or even a government, contemplating the building of 
a nuclear reactor today has to think in terms of its probable useful 
life, and that may w ell be the estimated useful life of a conventional 
plant today which is of the order of 30 years. 

Now, I am hopeful and I think you are, too, that much short of 
30 years we will come to the end of a need for plutonium for weapons 
purposes. 

Senator Anperson. Yes; I would hope so. 

Mr. Vance. Consequently, I think a man making a financial plan 
for 30 years should not give much weight in that financial plan to 
the possibility of his being able to sell “plutonium for weapons pur- 
poses over that period of time. He certainly has no guaranty at the 
moment. 

The guaranty at the moment is for 7 years only. Therefore, I think 
from a strictly business standpoint that depends upon the ability to 
sell plutonium at weapons prices as a financial factor that makes the 
reactors feasible—I mean lnentiatieadauel economically or not is 
wrong. 

eo at is what I said a year ago, and I agree with it still. 

I do agree, sir, that there is a shorter period of time in which we 
will need plutonium for weapons purposes. In that shorter period 
of time, I think we should pay a reasonable price for the plutonium 
that we use for weapons purposes, but only so long as we use it for 
weapons purposes. 

Senator Anperson. In your comment at the hearing last year, which 
I just read you, you referred to Walker Cisler. In the hearings that 
were held in 1953 when the act of 1954, the Cole-Hickenlooper Act, 
was considered, Mr. Cisler sent a telegram to the then chairman of 
the committee, Sterling Cole, carried on page 150 of those hearings, 
and without re: ading all the long message, he said : 


If our studies indicate that a high-temperature breeder reactor is commer- 
cially competitive considering both heat energy and reactor products and we 
are hopeful they will, we propose to design, construct, test, and operate such 
a reactor using private investment funds and without Government subsidies, 
plutonium-purchasing contracts, or guaranties of any kind. 


So the Mr. Cisler that you referred to did not want any Govern- 
ment purchase contracts of plutonium and clearly indicated that. 


Then he got on the stand, and this is page 156, and Mr. Holifield 
said : 


No one else would be allowed to buy it under present law, and certainly it 
would not be released in uncontrolled fashion into the general markets as other 
materials are because of its bomb-making properties. 


Mr. Cisler said: 


That is true, whatever use is made of the plutonium produced would have 
to be in keeping with the law as it is written, but I do want to make it clear that 
we are not seeking any contracts or any guaranty for the purchase of plutonium 
on the part of the Government. What we produce must find its place in com- 
petition with the Government’s own production of plutonium. 
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So if he did not want any contract, if he did not want any assurance 
of Government purchases, why did the Commission announce this 
5-year contract running into June 30, 1963? He has none to sell dur- 
ing that period. 

‘Who does have any in this country ¢ 

Mr. Vance. Which 5-year contract do you mean, sir? 

Senator Anperson. I am reading from your testimony on page 28. 
It says: 

The Commission announced a new guaranteed minimum price of $30 per 
gram for plutonium produced by licensed reactors for the period February 1, 
1957, to June 30, 1963. 

Mr. Cisler does not want any contract. I do not believe he would 
have any to sell, anyhow, during this period. 

Who is going to have any plutonium to sell in this country from 
February 1, 1957, to June 30, 1963, as you see it ? 

Mr. Vance. Senator, this 5 5-year contract that you speak of was not 

a 5-year contract in the real sense of the word. It was an extension 
for 1 year only of contractual commitments that have previously been 
made. 

Senator Anperson. I do not believe we are reading out of the 
same book. I am reading from your testimony, and you said on 
page 28 : 

The Commission announced a new guaranteed minimum price of $30 per 
gram of plutonium produced by licensed reactors for the period from February 
1, 1957, to June 30, 1963. 

Who do you expect is going to be producing that plutonium in this 
country during that time? 

What reactor is ready to start selling to the Government ? 

Mr. Vance. I should say there would be very little of it offered at 
that time. 

Senaor AnpEerson. Why jump the price unless it was to fix a level 
that could apply to Mr. Cisler in the years following 1963 ? 

Mr. Vance. The price was not jumped, Senator. 

Senator Anperson. If it was not jumped, how do you explain your 
own testimony’ Your statement is: 

Previous to this, the Commission established a varying price to be in effect 
until June 30, 1962. The new $30 price supersedes this former schedule to the 
extent that individual prices were below this level. 

If you did not raise it, why do you say “were below this level”? 

Mr. Vance. Because the guaranties that had been in effect prior 
to the establishment of this $30 price ranged, depending upon, let 
us say for the sake of this public hearing, the purity of the nee, 
all the way from a low—I do not know what the low was—$12 up to 
somewhere around $44. 

Senator Anperson. It could be $46 even ? 

Mr. Vance. And the $30 is a substitute for this sliding scale of 
prices if the reactor people want to take the $30 rather than the 
sliding scale. 

I put it that way for this reason. 

Senator ANDERSON. What are you going to do with the $12 rate? 
Are you going to give them $30 also? 

Mr. Vance. No. 

Senator Anperson. Is not that a flat $30? 
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Mr. Vance. The point, sir, is this. 

Senator Anperson. Is not that a flat $30 ? 

Mr. Vance. Yes, it is a flat $30. 

Senator ANperson. Then what are you going to do about the stuff 
that is worth $12% Youare going to give them $30? 

Mr. Vance. Yes, but fora very good reason. 

Senator ANDERSON. Yes, but what is the reason ? 

Mr. Vance. I think it is classified, Senator. 

Senator ANpERSON. You announced it. We are only shopping here 
this afternoon. You have something that you say is worth $12. You 
are going to give them $30. We ask you why ; you say it is classified. 

Mr. Vance. The point is that previously it was worth only $12, but 
now it is worth more than $12. 

Senator ANpEerson. After you raise the price, sure. 

Mr. Vance. I will be gl: id to tell you in a closed session why it is 
worth more than $12 now, but was not then. 

Senator Anperson. The American public does not want it in a 
closed session. ‘They want it in the open. 

Mr. Vance. I think it is classified information. It has to do with 
the weapons program. 

Senator Anprrson. Did not the AEC issue a press release at the 
time explaining it in great detail? 

Mr. Vance. I do not understand what you are getting at. 

Senator Anperson. I thought I made it clear. 

Did not the AEC at the time of announcing a $30 price issue a press 
release trying to explain it? 

Mr. Vance. I suppose there was a press release. I do not recall. I 
do not think the press release went into the detail as a reason for it. 

Senator AnpEerson. Very well. 

There are those, of course, who think that this changes the whole 
financial situation with reference to a particular reactor. 

Mr. Vance. I think I can say in this open session that whereas the 
time the sliding scale price was offered, the type of plutonium, the 
quality of plutonium for which the price was $12, could be used only 
for fuel, that is no longer true. I think that is as close to the answer 
as I should give you in this session, 

Senator Anprerson. That will be close enough. 

(A portion of today’s testimony relating to uranium mining and 
milling problems has been printed separately in a joint committee 

ublication entitled “Problems of the Uranium Mining and Milling 
Tuhustry ’) 

Chairman Durnam. Are there any further questions? If not, you 
may finish your statement, Mr. Vance. 

Mr. Vance. The next subject, Mr. Chairman, is supplying a develop- 
ing atomic energy industry: During the past year the C ommission has 
continued in its efforts to encourage participation by private industry 
in supplying the atomic energy industry with the basic material and 
services. 

Our efforts were successful in parts of the so-called fuel cycle, and 
particularly with respect to certain cold processing activities. The 

Atomic Energy Commission is currently the sole supplier of special 
nuclear material and the principal supplier of source material. 

However, before the material supplied by the Commission can be 
incorported into fuel elements, it must be further processed and refined. 
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Recently, private companies have begun to process enriched uranium 
into uranium oxide and metal for use in fuel elements and to produce 
thorium and thorium compounds. 

Private companies have also entered the field of recovering unirri- 
diated uranium scrap, a service that the Commission formerly had to 
perform for private business. The Commission also continued its 
efforts to encourage private industry to enter the field of hot processing 
of radioactive material, but the results thus far indicate that industry 
is not yet prepared to undertake this activity. 

The Commission has also announced recently that it would discon- 
tinue its gamma irradiation service to the extent that such service is 
commercially available. A recent Commission survey indicated that 
at least 16 academic and industrial organizations are now able to 
provide irradiation on a commercial basis. We believe this is a sufli- 
ciently large number to assure service at reasonable prices. 

In encouraging private industry to assume the task of supplying 
the atomic energy industry with its unique materials and services, the 
Commission is conscious of the fact that costs are a most important 
factor in the progress of the atomic energy industry. While the proc- 
ess of shifting the supply base from the Government to private in- 
dustry may, particularly in the beginning, involve some cost increases 
to the users, we believe that these increases will not be significant and 
that in the long run free competition will help lower costs and prices. 

Progress of private industry’s participation in the atomic energy 
program is reviewed in the 23d Semiannual Report in pages 137-161. 

The Commission intends to continue this program of encouraging 
industrial development and hopes to obtain industrial participation 
in those areas of the industry where none exists today. The chemical 
reprocessing of spent fuel elements, the production and distribution of 
various radioisotopes are some of the areas that might represent 
opportunities for private investment. 

On patents, the Commission announced on November 19, 1957, that 
it plans to review its patent policies and requested written comments 
by any interested person. In addition, we have extended an op- 

ortunity for persons to request an oral presentation of their views. 
n our judgment, the experience accumulated in past years provides a 
basis for a review of our patent policies. 

Representative Horirrecp. Mr. Chairman, at that point could I ask 
if there has been given to the Committee a list of patents which the 
Commission has exercised its right to obtain? Has there been a list 
in the last few years? 

Mr. Vance. General Fields, can you answer that? 

Representative Hortrretp. Or have there been any patents that were 
considered important ? 

Mr. Fre.ps. You will find listed in the semiannual reports of recent 
date, lists of patents that have been issued since the lifting of the 
secrecy order, so that this has been provided. From time to time this 
has been done. I believe I am answering your question, Mr. Holifield. 
If you are asking the question, have we used the section that declares 
it effective with the public interest, this is another category. 

Representative Houirretp. I am asking you if the Commission has 
found any patents which they felt were in the public interest and 
have secured those patents for the United States Government, or have 
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all patents been considered unimportant and not in the public interest 
and been granted to anyone who requested them ? 

Mr. Diamonv. Mr. Holifield, maybe I can answer the question you 
have in mind. Under our contr acts, we do have patent provisions 
which afford in most cases the Government the right to acquire the 
patent. PM 

Representative Hottrrecp. I am aware of that. I am asking if you 
have exercised the right. 

Mr, Diamonv. We have exercised the right. We have applied 
for patents and patents have been issued. I believe from time to time 
we have advised the joint committee of the patents that have issued, 
and the fact that we have offered to the public royalty-free licenses 
for their use. 

Mr. Free »s. Mr. Holifield, the extract of the 23d semiannual report 
on page 337 has an appendix that lists the 126 patents owned by the 
Government that are now available for licensing to users. Licenses 
are granted on a nonexclusive basis. The total number of patents 
available for licensing is 1,345. 

Representative Hortrreip. I understand all that, but that is not my 
question. 

Mr. Frevps. I did not think it was your question. 

Representative Honirietp. I am aware of that. My question was, 
Has the Commission exercised its right to obtain patents and with- 
hold them in the national interest? I know you have made a lot 
of patents available and you have granted private industry the right 
to obtain a lot of patents as being not necessarily in the Government's 
interest or coming within the « category of qualification. The ques- 
tion I asked was, Have you taken any patents and withheld them 
either because of their importance or ‘because of military security ? 

Mr. Srrauss. The question is clear to me. What Mr. Holifield is 
asking is have we exercised our authority to state that certain patents 
are in the public interest and not to be published and have we done 
that recently, I assume in the last year. That I assume we should be 
able to answer. 

Mr. Diamonp. We have not exercised our patent in the public in- 
terest. There has been no occasion for this yet. 

Representative HorirreLp. This is what I anticipated when the so- 
called catfish language was written into the patent provision. I just 
wanted to verify my prejudices and suspicions, 

Senator Anperson. Mr. Vance, at page 28 of your testimony, you 
mentioned this $30 per gram for plutonium produced. Are you under 
the impression that the range is now from $12 to $44 or was prior to 
that time? I think it was and I think you said you think it was. 
Was there not a range from $12 to $44, let us say ? 

Mr. VANCE. Approximately that; yes. 

Senator Anperson. Did you think that this announcement of the 
$30 price did more than raise the $12 up to $30, or did it bring the 
$44 down to the $30? 

Mr. Vance. No, sir, it does not bring the $44 down to $12 because 
we have a definite commitment that was made some time ago, long be- 
fore I joined the Commission, that we would pay $44 for a certain 
grade of re 
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Mr. Vance. That is correct, 

Senator Anperson. Was there any possible connection with PRDC 
in connection with that? PRDC was approved March 26, 1957, and 
this announcement followed by 45 days later, raising the $12 grade 
up to $30. 

Mr. Vance. In the first place, Senator, this guaranty as it stands 
today would have less effect on PRDC because when their construc- 
tion period ends and by the time thereafter when they would extract 
their first fuel elements to be reprocessed—and that would have to 
precede there being any plutonium available for sale to us—this com- 
mitment would have expired or it would have been within a matter 
of months. 

Senator Anperson. It would not be used as a precedent for the next 
contract they got? 

Mr. Vance. I beg your pardon ? 

Senator Anperson. It would not be used as a precedent in establish- 
ing the price for future deliveries ? 

Mr. Vance. We have no commitments beyond this period for which 
we are authorized to make them. Asa matter of fact, the actual com- 
mitment as of this date is, I believe, General Fields, 514 years instead 
of 7. 

Mr. Fretps. The guaranteed period runs to June 30, 1963, at the 
present time. 

Senator Anprerson. At the time the press release came out—and 
Mr. Chairman, I would like to ask that the press release that was 
issued on May 18 would be put in the record so we know what we 
are talking about—at that time the press release said in making such 
extension the Commission expects that the guaranteed fair price for 
plutonium will be reduced as dictated by consideration and value of 
the material for its intended use by the United States, and giving such 
weight to the actual cost of producing it as the Commission finds to be 
equitable to a level based upon the fuel value of plutonium in com- 
mercial power reactors. 

(The press release referred to follows :) 








AEC ANNOUNCES PLUTONIUM PRICE SCHEDULES 


Lewis L. Strauss, Chairman of the United States Atomic Energy Commission, 
today announced prices to be paid by the Commission for plutonium produced 
in the operation of licensed power and research reactors in the United States 
between now and June 30, 1963. 

For purchases between now and July 1, 1962, the price will range from $30 to 
$45 per gram depending on the plutonium 240 content of the material. For 
the year July 1, 1962-June 30, 1963, a single price of $30 per gram will be in 
effect. These prices supersede all previous guaranteed fair prices for this ma- 
terial and details of the new schedule will be published in the Federal Register. 

The 1954 Atomic Energy Act authorized the Commission to guarantee prices 
domestically for a period not to exceed 7 years. The prices announced today 
are based on these provisions. The Commission intends to continue the practice 
of extending annually, for 1 year, the period for which guaranteed prices of 
plutonium have been established so that the guaranty period will extend at 
least 6 years in advance at any one time. 

In making such extensions, the Commission expects that the guaranteed fair 
price for plutonium will be reduced, as dictated by consideration of the value 
of the material for its intended use by the United States and giving such weight 
to the actual cost of producing it as the Commission finds to be equitable, to a 
level based upon the fuel value of plutonium in commercial power reactors. 
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The Commission action will facilitate the preparation of economic data re- 
quired by regulatory bodies for nuclear power projects in the United States. 
In arranging financing and under ratemaking and stock issuance procedures 
generally applicable in the public utility field, complete public disclosure of 
anticipated and actual expenditures and revenues is required. 

The principal application of the new price schedules will be in the power 
reactor field because research reactors generally do not produce substantial 
amounts of plutonium. 

Mr. Vance. That is correct. 

Senator Anperson. So you are looking to what it is worth in com- 
mercial power reactors and not for weapons use. 

Mr. Vance. At the time this action was taken, Senator, there had 
been a year’s elapse in the 7-year period for which the Commission 
has authorized the guaranty of a price. Therefore, it was legally 
possible for the Commission to extend its guaranties for 1 year more 
at that time. At the moment there was great concern expressed about 
the fact that we could not look ahead very far and be sure of how 
long we were going to need plutonium for weapons purposes. I pre- 
sume it was one of those intervals, Senator, when Mr. Stassen was 
in London and we were all optimistic about what he would accomplish. 
As you know, optimism has fluctuated on this matter of controlling 
the further production of weapons, and it was decided at that time 
that in extending the guaranty for 1 year, it would be extended on the 
assumption that when that year rolled around, plutonium would have 
a value only for fuel purposes, and therefore it was set at $12. It was 
thought that it had a corollary advantage, and the corollary advantage 
was that in effect it put the industry on notice that weapons prices 
for plutonium were a very uncertain thing going back to what we dis- 
cussed earlier this afternoon. I think this is right to the point. I 
think the extension for the seventh year on a $12 basis, rather than 
the preceding sliding scale or the $30, certainly was a notice to the 
industry that plutonium prices could not be maintained at weapons 
level indefinitely. 

Chairman Durnam. Are there any further questions? 

Senator Pasrorr. Mr. Chairman, may I turn back to a subject 
raised by Mr. Holifield? Do I understand this correctly, Mr. Dia- 
mond, that no patent thus far has been declared to be in the public 
interest? We are talking about nonmilitary uses; are we not? 

Mr. Diamonp. That is right. No patent has been declared to be 
affected by public use. 

Senator Pastore. Are you talking about since 1954 when the law 
was amended ? 

Mr. Diamonp. That is correct, sir. 

Senator Pasrorr. That does not speak very well for the develop- 
ments that have been made in this field; does it? 

Mr. Diamonp. This is an extremely reserve power that has been 
given to the Commission to declare private patents—patents that have 
been developed by private persons—to be affected with such public 
interest that the Commission ought to either use the patent itself or 
license others to use it. 

Senator Pasrorr. And no other individual has called upon the 


Commission to declare any such discovery as a moment of public 
interest ? 
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Mr. Diamonp. There has been one application by the owner of a 


patent to have the Commission declare his patent affected with the 
public interest, and we do not think this comes within the purview 
of the statute. Ifthe Commission itself feels that a patent is affected 
with the public interest, it can so declare or it can do so if a third party 
would wish to use a patent of another person. 

Senator Pastore. No third party has asked so far? 

Mr. Diamonp. No. 

Senator Pastore. What does that indicate, Mr. Chairman, that we 
are going along pretty slowly in this field ? 

_ Mr. Srrauss. I think one could draw several inferences that basic 
discoveries on which this whole art is founded were an accumula- 
tion over a considerable period of time. The things which were im- 
pounded in the war years and the years immediately thereafter were 
patents filed by individuals who were realizing upon the discoveries 
made in the preceding two decades. It may also mean that there 
has been a slackening of original approach. Another thing, one 
which I think contributes most to this attect, is the general atmosphere 
of declassification of information. There are many things, for ex- 
ample, which were thought to be evaluated as affected with the public 
interest until declassified within recent years. There are discoveries 
undoubtedly in those areas which are being patented daily. The 
large contractors, as you know, have an elaborate system in their lab- 
oratories whereby notebooks are kept by their scientists and discoveries 
are filed currently. 

Senator Pastore. This whole procedure expires on September 1, 
1959 ; does it not ? 

Mr. Strauss. I do not recall the date. 

Mr. Driamonp. There is an expiration date. I think that is the 
right date. 

Senator Pasrorr. You will recall when we discussed the patent 
features of the amended law in 1954, there was so much apprehension 
on the part of the people as to the wide distribution of some of these 
new discoveries in the whole field of research and development. 

Mr. Srravss. Yes. 

Senator Pastore. The question of the time limit came up so we 
thought we would put it down to September 1, 1959. I think that 
is correct. 

Mr. Dramonp. September 1, 1959. 

Senator Pastore. Which means after that date all the patents be- 
come exclusive anyway, and the power on the part of the Commission 
to declare any of these in the public interest will have expired on 
September 1, 1959. 

Mr. Srravss. Unless previously extended ; yes, sir. 

Senator Pastore. This does not go along to the discoveries that are 
made along the lines you have discussed with me, Mr. Chairman, but 
this goes along the lines of developments and discoveries with ref- 
erence to reactors. Since we passed the law in 1954, permitting private 
industry to engage in this field, you say that there has not been any 
one discovery that would be in the public interest to have it declared 
such by the Commission. 

Mr. Srravss. I would not say that, Mr. Chairman. I would say 
we are not aware of one. 
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Senator Pastore. The fact that you do not know means that it did 
not happen. 

Mr. Strauss. It may mean laxness on our part. I would not want to 
make the categorical statement that there are none such. I would 
rather have it stand that we know of none. 

Senator Pastore. Don’t you think that is quite important, though, 
Mr. Chairman ? 

Mr. Srravss. I do. 

Senator Pastore. If you have some patent that is hanging around 
that should be declared in the public interest, unless you do it by 
September 1, 1959, you may be in bad shape. 

Mr. Srrauss. There we depend upon our patent staff to survey the 
field for us. 

Senator Pasrore. I think it is quite necessary that be done immedi- 
ately and not alone for that reason but merely as an enlightenment as to 
what progress has been made in this field. If in 5 years we have not 
developed any new idea that would really call for exercising this 
option in the public interest, then we have not gone very far. 

Mr. Srrauss. Is that a construction? There may be very many 
valuable patents and very extraordinary things that have been dis- 
covered, but whether they should be asserted to be clothed with the 
public interest to the extent that we withhold them is, I think, another 
judgment. 

Senator Pastore. No; that you can relicense them. I don’t mean 
withhold them. You have no proprietary interest. The only thing 
you have is the right to declare in the public interest for the benefit of 
all. In other words, it loses its exclusiveness. Therefore by paying a 
certain fee another third party may have the benefit of that invention. 

Mr. Dtamonp. And pay for its use. 

Senator Pastore. And apparently there have not been any develop- 
ments so that anyone is clamoring for such advantage. 

Mr. Diamonp. It is quite possible that private arrangements have 
been worked out between parties. 

Senator Pasrore. I wish we would get out of these possibilities. 
This is quite important. This is very, very important. If you do not 
know it, who would? I think the Commission ought to go into this. 
I realize it is a matter that requires some little research and time. 
Certainly someone ought to go into this and bring it up to date. 
What have been the developments, what are these patents, how many 
have been secured, who owns them, and why are we not interested in 
declaring them to the public use? I think that is very important. 

Mr. Dramonp. I would like to file the statement for the record. 

Senator Pasrorr. Yes; I wish you would. 

(The information follows :) 

The Commission’s authority may be exercised over any patent at any time 
during its lifetime (17 years) for which application will have been filed prior to 
September 1, 1959 (see. 153h), but not over any patent for which application has 
been filed thereafter. 

The Commission has consistently followed its understanding that section 153 
grants the Commission a power and authority which is properly to be held in 
reserve and to be exercised only under unusual circumstances. It is believed 
that Congress views the power and authority in the same manner; section 153a 


specifically and expressly requires that the invention or discovery covered by the 
patent must be of primary importance. 
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The exercise of the power is not necessary to the Commission’s own utilization 
of patents owned by private parties, since, under the Court of Claims Act, title 
35, United States Code, section 1498, as amended, the Government may use any 
invention or discovery covered by a privately owned patent, and the Government 
eannot be enjoined as respect its use of any patented invention or discovery, irre- 
spective of section 153. The owner may, however, sue the Government in the 
Court of Claims, or claim compensation or award under section 157 of the Atomic 
Energy Act of 1954. 

There has been only 1 request made to the Commission for the use of a patent 
which would have required the exercise of section 158 authority, and in this 1 
case the applicant, being the owner, was not qualified to make such application. 
This, we believe, is explained in part by the fact that the number of private pat- 
ents existing in the atomic-energy field prior to 1941-42 were very few, and that 
under Government sponsorship of the atomic-energy program from its inception 
until 1954 inventions and discoveries of Government employees and contractors 
became Government property. Since 1954 most major private activities have been 
in the areas of development and construction, and it is believed that most of these 
private activities utilize inventions and discoveries already owned by the Govern- 
ment. Thus, as previously reported in various Commission reports, some 1,400 
patents owned by the Cominission have been made available by the Commission 
on a nonexclusive license basis. 

Another partial explaination may be that private persons may have made pri- 
vate contractual or other arrangements among themselves covering the use of 
privately owned patents. In this event, there would be no application to the Com- 
mission by the private party desiring to use the patent, and the matter might not 
even be brought to the Commission’s attention. 

Although no privately owned patents are presently deemed by the Commission 
as being of such primary importance, as to warrant the exercise of section 153 
authority, rapid changes and technological advances may at some future date 
cause patents already in existence to be so deemed, and at that time warrant 
their being declared as affected with the public interest. For instance, the Fermi 
patent, No. 2,206,634, issued on July 2, 1940 (one of the few privately owned pat- 
ents of the pre-Government-sponsored era) was not deemed of significance until 
after the atomic-energy program had been in existence for several years, at which 
time the patent was recognized as embracing a fundamental concept useful in the 
field in which the Government was working. The Government purchased the pat- 
ent in November 1953, upon settlement of a claim arising under the 1946 Atomic 
Energy Act. The true value of other patents may likewise not become apparent or 
their primary importance recognized until some years hence in an unpredictable 
future. . 

Statistics indicate a significant and continuing increase in the number of patent 
applications filed anually in the atomic energy field by private industry. There 
were some 50 applications filed in 1954, 135 in 1955, 450 in 1956, and approximately 
850 in 1957. It is of interest to note that less than 1 percent of private patent 
applications filed between August 1954 and January 1, 1958, have been placed 
under a secrecy order at the request of the Commission. 

In conclusion, and in response to a question raised at the hearing as to the num- 
ber of applications for patents filed since 1954, the British Patent Office by the 
United Kingdom Atomic Energy Authority, we regret that such information 
is not available to the Commission. 


Representative Hortrierp. The gentleman from Rhode Island’s 
clarity of thinking and explanation of the situation far excels my own 
effort to speak on the subject, but I would like to know how many 
patents have been filed by private people during this period of 4 years 
that this law has been in existence. 

I would also like to know how many patents have been filed in Eng- 
land by the Government there to contrast its scrutiny of patentable 
inventions in comparison to our own. We have a little different in- 
centive over there because the Government in England charges a 
royalty for the use of patents in the atomic energy field, while we in 
the true magnanimous American tradition give all of our patents to 
industry without any charge. If in addition to giving all of our 
patents that we had to industry without charge, if we are allowing 
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different sectors of industry to patent as a result of expenditures of 
the taxpayers’ money, then we are allowing them to accumulate an 
equity at the point of discrimination of other groups who have not 
had the privilege of Government contracts. The whole theory of 
our patent law becomes a nullity. I am amazed to find out that there 
has not been even one patentable idea that has been thought to be 
worthy of scrutiny by the Atomic Energy Commission in 4 years. 
We have heard such rosy reports of our technological advancement. 
It does seem that there might be someone who had thought up an 
idea or technique or process or piece of hardware that was worth 
patenting in this field. I would like to have a full report on this. 

Chairman Durnam. Mr. Diamond, will you file a statement with 
the committee ? 

Mr. Diamonp. Yes, sir; I will. 

Chairman Durnam. It is getting late. We have two more Com- 
missioners to be heard. Sothe committee is adjourned until the morn- 
ing at 10 o’clock, and we will meet in room 304, Old House Office 
Building. 

(Thereupon, at 5 p. m., Wednesday, February 19, 1958, a recess was 
taken until Thursday, February 20, 1958, at 10 a. m., in room 304, 
Old House Office Building, W ashington, D.C.) 
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DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


THURSDAY, FEBRUARY 20, 1958 


Coneress OF THE UNITED SrarTEs, 
Joint CommirTeE on Atomic ENERGY, 
Washington, D.C. 

The committee met, pursuant to recess, at 10 a. m., in room 304, Old 
House Office Building, Hon. Carl T. Durham (chairman of the com- 
mittee) presiding. 

Present: Representatives Durham, Holifield, Price, Dempsey, Van 
Zandt, Jenkins, and Hosmer; Senator Dworshak. 

Also present: James T. Ramey, executive director; David R. Toll, 
staff counsel, George E. Browh, Jr., and Richard Smith, staff mem- 
bers, Joint Committee on Atomic Energy. 

Chairman Durnam. The committee will come to order. 

I have to apologize this morning for the lack of space because this is 
the best we can do. It seems that every committee of Congress is hold- 
ing hearings of some type or other and this is about the largest space 
we could secure for this morning. We have larger space for this 
afternoon’s meeting. 

This is continuation of the Joint Committee’s meeting from yester- 
day, and I understand that Mr. Strauss, Chairman of the AEC, desires 
to make a statement at the opening of this meeting. You may pro- 
ceed, Mr. Strauss. 


STATEMENTS OF LEWIS L. STRAUSS, CHAIRMAN, UNITED STATES 
ATOMIC ENERGY COMMISSION; W. F. LIBBY, COMMISSIONER; 
HAROLD S. VANCE, COMMISSIONER; JOHN S. GRAHAM, COM- 
MISSIONER; JOHN F. FLOBERG, COMMISSIONER; K. E. FIELDS, 
GENERAL MANAGER; EDWARD DIAMOND, ACTING GENERAL 
COUNSEL; HAROLD L. PRICE, DIRECTOR, DIVISION OF LICENSING 
AND REGULATION; CURTIS A. NELSON, DIRECTOR, DIVISION OF 
INSPECTION; EDWARD R. GARDNER, DIRECTOR, OFFICE OF 
SPECIAL PROJECTS; AND CLARK GOODMAN, ATOMIC ENERGY 
COMMISSION 


Mr. Srravuss. Thank you, Mr. Chairman. 

This is just a brief correction and amplification of yesterday’s rec- 
ord. Iam sorry that Senator Anderson is not present to hear me, but 
he will have the benefit of the record. 

Yesterday, in the course of the discussion of the raw materials pro- 
gram, Senator Anderson indicated that he was under the impression 
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eae tale 


that the decision which the Commission had reached in the matter 


which was being discussed by Mr. Jesse Johnson had been reached ~ op 
2 weeks prior to the notification of the committee. Senator Anderson | 4 
is quoted in the record as saying: | © 
The decision was reached 2 weeks before and we got the copies a day before. — al 
In my response, I indicated that if this should prove to be the case, | 
it was a slip, but that I would investigate it. The facts are as follows: | ™ 
On October 23, 1957, the Commission approved a staff paper which | | 
contained a draft of Mr. Johnson’s proposed speech before the Atomic | ™ 
Industrial Forum, in which this change in policy was announced. th 
The meeting at which this occurred was the meeting at which this of 
change of policy was approved, October 23. The Joint Committee | 
was notified of it by a letter dated October 25, delivered by hand to the 7 
Joint Committee on that date. Ay 
Therefore, the impression that there was a 2 weeks’ lapse is unfor- = 
tunate, and I believe inaccurate. : 
Chairman Duruam. Mr. Ramey wants to ask a question. At 
Mr, Ramey. I think it would be desirable to check the record of | Ge 
the subcommittee hearing on raw materials on this point. This is = 
purely a question of fact. ni 
As I recall, there was testimony there that although this meeting of , 
the Commission took place on the date that you mentioned, that there th 
was a prior meeting at which the actual decision was reached on the fo 
policy, and that this speech was cleared on the date that you men- to 
tioned. er 
Mr. Srrauss. There was no decision on policy prior to the meeting do 
which I just mentioned. The minute which I have before me makes of 
it clear.* of 
Representative Van Zanpr. What is the subject, Mr. Chairman? an 
Iam sorry Ll am late. ae 
Chairman Duruam. Mr. Strauss is making a statement with regard 
to a statement made yesterday which had to do with disagreement as ter 
to dates. ab 
Have you anything else tosay ? 50, 
Mr. Srravss. No. ah 
I might say that the subject had been under discussion by the Com- 
mission for many months, going certainly as far back as February | 
1957. But the decision was made on the 23d of October and the Joint | ™ 
Committee was notified on the 25th of October. 
Chairman Durnam. That completes your statement ? all 
Mr. Srravss. It does, sir. p 6 
Chairman Durnam. Are there any questions by anyone of Mr. | 
Strauss ? 


If not, we will proceed this morning with Commissioner Floberg. 

Mr. Floberg, you may proceed. 

Mr. Fioserc. Thank you, Mr. Chairman. 

I am going to present the portion of the Commission’s report on 
United States industry in international atomic cooperation. 

There are a few things which should be said about power and re- 
search reactors abroad and the part of American industry in supply- 
ing them. 





*(For supplementary statement by Mr. Strauss concerning this point, see pp. 103-105 of 
these hearings.) 
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During 1957, five United States-built research reactors went into 
operation in Br azil, Denmark, Germany, Japan, and Netherlands. 
A sixth at F rankfort, Germany, went critical January 10, 1958, ac- 
cording to a press report. Counting the 2 power reactors on order, 
a total “of 25 United States-built reactors were 0 erating, being built, 
or had been contracted for by foreign nations. Or ‘ders for more were 
under active negotiation. 

Most of these orders were made possible by our bilateral agree- 
ments which we have now concluded with 38 different countries and 
the city of West Berlin. Additional agreements now in the process 
of ratification will raise the number of cooperating nations to 43. 

A very significant event in the field of international atomic co- 
operation was the creation of the International Atomic Energy 
Agency. In the first general conference of the Agency, work was 
completed on basic org: anization, on stafling and on a work program. 

As you know, the ‘former chairman of the Joint Committee on 
Atomic Energy, W. Sterling Cole, was elected as the first Director 
General of the Agency, an action which testifies not only to Mr. Cole’s 
outstanding qualifications for this position, but also to world recog- 
nition of our country’s initiative in establishing this Agency. 

In one of the actions designed to support this new organization, 
the United States pledged 5,070 kilograms of uranium 235 to IAEA 
for use in peaceful atomic-energy projects sponsored by it. This 
total re presents both the initial United States allocation of 5,000 kilo- 
grams of U-235 and the m: atc hing of tenders from the United King- 
dom of 20 kilogr: ams of U-235 and the Soviet Union of 50 kilograms 
of U-235. In addition, ies v nited States matched Portugal’s s pledge 
of 100,000 kilograms of normal uranium oxide. The U nited States 
announced at the organization meeting that it would consider pro- 
viding a research reactor and ancillary facilities to the IAEA. 

To support the United States allocation of special nuclear ma- 
terial, the President increased the total amount of uranium 235 avail- 
able for peaceful atomic-energy projects abroad from 20,200 to 
50,000 kilograms. Of this total, approximately 35,000 kilograms has 
already been committed tentatively to be sold or leased as needed. 

Our efforts to help in the promotion and construction of peaceful 
atomic-energy projects abroad are of great help in furthering our do- 
mestic progr ams. 

The Commission’s 23d Semiannual Report summarizes progress in 
all aspects of international cooperation, pages 189 to 221, and singles 
out progress in 1957. 
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In support of the efforts of United States manufacturers to sell 
their reactors abroad, the Commission has taken a number of steps 
designed to place United States manufacturers on the basis of equal- 
ity with their competitors. In addition to the allocation of special 
nuclear material mentioned above, the Commission has also taken 
steps to assure that its services for reprocessing spent fuel elements 
would be available to foreign reactor owners on the same basis on 
which they have been offered to domestic reactor owners. The Com- 
mission has also offered to purchase plutonium produced in foreign 
reactors and is requesting legislation authorizing long-range 
commitments. 

In the field of foreign credit, the Export-Import Bank has agreed 
to consider loan applic ations for the construction of nuclear power: 
plants on the same basis as conventional powerplants. 

The Commission and the Department of State are actively seeking 
a solution to the problem of third-party liability in international 
trade in nuclear reactors. A résumé and copies of the Anderson- 
Price Act have been dispatched to all governments which have agree- 
ments for cooperation. Embassies abroad have been specifically re- 
quested to bring the United States’ solution of this problem to the 
attention of appropriate foreign officials in order to stimulate think- 
ing in this area. 

The Commission is also exploring the effect thus far of the lack of 
foreign indemnity upon American industry seeking foreign reactor 
business, so that they may have a firm factual basis upon which to 
gage the present scope of the problem. 

It is recognized that these and other steps have not solved or even 
identified all of the problems of U nited States industry in the foreign 
reactor market. The Commission is considering a number ‘of 
approaches designed to strengthen the competitive position of the 
United States reactor industry abroad and, at the same time, advance 
the development of nuclear power here in this country. We are 
sanguine that the programs finally adopted will meet these 
objectives. 

Chairman Dcurnuam. Does that complete your statement, Mr. 
Floberg ? 

Mr. Fiopere. Yes, sir; it does. 

Chairman Durum. I wish you would explain to the committee 
just how the operations actually work between you and the inter- 
national representatives in the United States. Do you cooperate 
directly in these agreements with each country individually, or are 
you taking it up now through the International Agency first 2 

Mr. Froserc. You mean, Mr. Chairman, the countries with which 
we have bilateral agreements? 
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Wl (Subsequently, at the request of the Joint Committee, the Com- 
Ds mission submitted the following summary of bilateral agreements for 
1- cooperation :) 

al 


Division of International Affairs—Program Review and Analysis Branch—Status 
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1 Will be separate agreement. 
? Will replace present research agreement. 
SuMMARY.—In effect: 30 research and 11 power agreements with 39 countries. Signed: 4 research and 


8 power agreements with 4 additional countries. 
Apr. 1, 1958 (revised). 
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Chairman Durnam. Yes. Where we have bilateral agreements 
and are going to furnish material to some of those countries. Do we 
go through the International Agency or do we go directly to the 
individual countries? 

Mr. Fioserc. We have been working directly with the individual 
countries, Mr. Chairman, in the negotiation of bilateral agreements. 

Chairman Duruam. I assume that is now the only way you could 
proceed on that basis. I am thinking about when you get going in 
full force in the international support of these reactors in the dif- 
ferent countries in the way of furnishing fuel, and so forth. Are you 
going to deal directly through bilateral agreements all the way 
through, or are you going to deal some through the International 
Agency 

Mr. Frozere. I suppose history will evolve methods of procedure 
on this, Mr. Chairman. At the present time bilateral arrangements 
do call for certain fuel arrangements. At the same time, the Inter- 
national Agency will have materials available to it also, and I suppose 
that over a period of years there will be an evolution of systems that 
will possibly vary from country to country. 

Chairman Duruam. I asked the question because there was some 
concern in the minds of some members of the committee as to how 
much work the International Agency would be doing, with the bi- 
lateral agreements existing. 

Mr. Fiozerc. There are certain functions that are particularly ap- 
propriate to the International Agency, such as the safeguards po- 
licing and the safety inspections and things of that sort. 

I believe that it would be our desire to have the International 
Agency assume as much of the responsibility for those particular 
functions as was feasible, and as rapidly as it was practical. 

It must be recognized, of course, that the International Agency 
is still in its sw: addling clothes. 

Chairman Duruam. Are there any questions, Mr. Holifield? 

Representative Ho.irrevp. In the first part of your statement, Mr. 
Floberg, you mention two power reactors on order. What are those 
reactors, who has them, and who has ordered them, and what size 
reactors are they ? 

Mr. Fioperc. The two reactors are the Belgian reactor, a Westing- 
house product, which is approximately 11,000 kilowatts, I believe, 
and the other is the Italian so-called Edison Volta re: ictor, which is 
also a Westinghouse product, rated I believe at 134,000 kilowatts. 

Representative Ho.trrevp. Those are on order ? 

Mr. Fioserc. They have been contracted for, Mr. Holifield. 

Representative Horttrrecp. Has the Edison Volta reactor project 
been firmed up? 

Mr. Frozere. I believe it is in a letter of intent stage because there 
were three contingencies in the letter of intent that had to be satisfied. 
I believe it was a firm agreement based on those three contingencies. 
Whether they have been ‘resolved to this point, I am not positive. 

Representative Horurmvp. One of the contingencies is whether 
they would lease it or sell it? 

Mr. Fuonerc. That is right. That is one of them. That has not 
been resolved. So the answer is that the contingencies have not been 
resolved. 
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Representative Horirrecp. Of the six research reactors that have 
been built, what size are they and what is their average cost? Are 
these university-type reset ireh reactors ¢ 

Mr. Fionerc. Yes, sir; swimming- pool-type reactors, 

Representative Hoxirretp. They are in the nature of 100,000 or 
300,000 4 

Mr. Fiossre. Not kilowatts. 

Representative Hoxitrretp. No, dollars. 

Mr. Frovere. Closer to a million dollars, Mr. Holifield. 

Representative Hotirrmerp. None of them are the small size like the 
Aerojet General type? 

Mr. Froserc. No, sir; they are not that small. They are larger. 

Representative Horirimip. They are the university type? 

Mr. Frosere. They are, generally speaking, in the 500-kilowatt 
class, Mr. Holifield, if you can call it a class by loose definition. 

Representative Horirmevp. The 25 that you indicate there, the rest 
of these except for the 2 are the research type, is that right? 

Mr. Fiosere. Yes, sir. 

Representative Hoxtrrerp. Your reference of page 33 of your pre- 

ared statement to 22,200 kilograms being raised to 50,000 kilograms, 
is that a bookkeeping transaction? Is that a set-aside or a promis- 
sory. amount ¢ 

Mr. Fioperc. It is an earmarking. 

Representative Horirrecp. It is an earmarking of an amount to be 
supplied in the future ? 

Mr. Fiosere. Yes, sir. It is an availability allotment, really. 

Representative Hoxirrerp. The 35,000 that has been committed 
tentatively, is there a firm commitment on 35,000 kilograms at the 
present time ¢ 

Mr. Fiosere. No, sir; it is a tentative commitment. It is firm as 
far as planning is concerned, but it is not firm as far as the actual 
taking down of it is concerned. 

Representative Houirrevp. If it is sold or leased it has to be sold 
on a commercial value basis, is that right ? 

Mr. Fioperc. Yes, sir. 

Representative Hoxirtetp. It cannot be given to them at a dollar a 
year or something like that. It has to be on the basis of the value 
received ¢ 

Mr. Fiozerc. There is certainly no plan to lease it for a dollar a 
year. 

Representative Hoxrtrretp. Does not the law require you to do it on 
a commercial value basis ? 

Mr. Fiopera. If it does, then that answers the question. 

Representative Houtrtetp. On page 34 of your prepared statement, 
at the bottom, you stated that, in the field of foreign credit, the Ex- 
port-Import Bank has agreed to consider loan applic ations for the 
construction of nuclear powerplants on the same basis as conventional 
powerplants. 

Could you clarify that a little bit ? 

As a rule, conventional plants are economic and quite often the 
profit or the revenue they get for their product discharges the cost 
of the capital investment. Have the Export-Import Bank people ac- 
cepted this on the basis of the conventional powerplant ? 








82 ATOMIC ENERGY INDUSTRY 


Mr. Froperc. This sentence, Mr. Holifield, refers to the fact that 
the Export-Import Bank recognizes the present state of development 
of the nuclear power art and is prepared to homogenize that with the 
state of development of the conventional power art. The credit in an 
Export-Import loan is the credit of the hanenting country, and the 
bank is prepared to extend credit to borrowing countries on the basis 
of a nuclear powerplant as if it were a conventional powerplant. 

Representative Hoxrreip. Providing the other part of the col- 
lateral is there? 

Mr. Fioverc. Provided the credit standing is strong; yes, sir. 

Chairman Duruam. Is that firm now in Italy as far as the Export- 
Import Bank is concerned ? 

Mr. Srrauss. We have no definite information on that, Mr. Dur- 
ham, or even as to whether any credit is being sought from the Ex- 
port-Import Bank. 

Chairman Durnam. Negotiations were going on when we were in 
Rome between the Export-Import Bank and Italy. 

Mr. Srravss. I understand that referred to another plant, not this 
one, but I may be wrong. 

Mr. Vance. The Edison-Volta people, Mr. Durham, advised us in 
December that they had completed their negotiations with the Export- 
Import Bank on all of the terms and conditions of a loan except the 
interest rate. That was the only thing that had not been concluded. 
The negotiated loans cover the headin part of the total cost of the 
reactor; that is to say, the materials to be bought in this country, which 
represented 60 percent of the total estimated cost of the reactor. 

Chairman Durnam. As I recall, a the time we visited in Rome last 
fall, they were well pleased with the negotiations advancing as far as 
they had insofar as the Export-Import Bank was concerned. There 
is nobody here from the Export-Import Bank this morning. 

Representative Hortrrevp. In your statement, Mr. Floberg, you 
mention the problem of third-party liability and the fact that copies 
of the Price-Anderson bill have been diepanelaed to all the governments 
which have agreements for cooperation. Hasthat been with the hopes 
that those nations would adopt that type of legislation in those coun- 
tries? 

Mr. Fronerc. This was a part of the background of this, Mr. Holi- 
field. This was to call attention to the solution that had been resolved 
legislatively in this country and part of it was inspired by the motive 
that you point out and part of it is to emphasize the importance of the 
problem and the necessity for a solution. 

Representative Hortrretp. Have you received any reports from gov- 
ernments abroad indicating that they have taken your subtle hint? 

Mr. Frozerc. I am informed we received no such reply. 

Representative Hortrrevp. It is a lack of enthusiasm on their part? 

Mr. Frozera. I do not think it can be interpreted completely that 
way. I think time is necessary to solve these things, too. 

Representative Houirretp. That is all. 

Chairman Durnam. Since you are speaking to this foreign problem, 
what is the status now? Can you give us any information on Euratom 
and the progress that has been made? It is mentioned in your state- 
ment and that is why I ask that question. 
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Mr. Fiozerc. There have been further steps toward consolidation of 
Euratom’s position in recent weeks. The agency has selected a presi- 
dent now. It isin the process of establishing headquarters. It is still 
in its early stages, of course, but it is now in business. 

The president. was scheduled to come over to this country this 
month, but he has been taken ill and I am not quite sure now what 
his scheduled arrival date is. 

Chairman Durnam. He was scheduled to come over? 

Mr. Fioserc. He was; yes, sir. I believe his illness has caused some 
change of plans, but that does not mean it is permanently canceled. 
It just means that it is postponed until he recovers, I am assuming. 

Mr. Ramey. Has Euratom selected a site for its headquarters ? 

Mr. Fioserc. I believe not, although I do know this has been under 
active discussion within Euratom. 

Mr. Ramey. The committee was briefed somewhat this fall on alter- 
nate sites among the six coutries, with the general indication of 
Belgium, Luxembourg, or a smaller country. 

Mr. F opera. I believe the final decision has been postponed for 
something like six months. I think they are temporarily meeting in 
Belgium. But I believe this is a subject high on their agenda, as of 
necessity it must be. 

Chairman Durnam. You do not think their enthusiasm is less than 
what it was a year ago when they came over here so enthusiastically ? 
When did they come over, last summer ? 

Mr. Srravss. Last spring. 

Mr. Vance. Just about a year ago. 


Mr. Frosere. I certainly have ‘heard nothing to indicate that, Mr. 
Chairman. On the contrary, it is my impression from what I have 
heard that their enthusiasm is on a high level. 

Chairman Duruam. Mr. Hosmer. 

Representative Hosmer. I have no questions. 

Chairman Durnam. Mr. Holifield. 

Representative Hotirretp. Mr. Chairman, I was not here yesterday 
at the beginning of the testimony, and there is one question I wanted 
to ask of Chairman Strauss’ presentation. 

At the bottom you say: 


After a thorough survey of atomic power development in the most advanced 
nations, this committee, known as the Three Wise Men, reported an impressive 
amount of research and development done both through the AEC and private 
industry has provided America with the most complete nuclear foundation in the 


world. 

I wanted to make an inauiry as to how these three visitors were 
designated as the “Three Wise Men”? Who invented that title? 

Mr. Srrauss. I will disclaim any authorship. As a matter of fact, 
in the course of my remarks yesterday when I a7 to this I inter- 
polated “popularly known as the three wise men.” I did not invent 
it and I do not know the author. 

Representative Honirretp. Do any other members of the Commis- 
sion know? This keeps recurring, and I would like to explore the 
bac -kground of this. 

Is this a Madison Avenue slogan to bring great dignity and repute 
to these three people? I see it is continuously used and reused. 
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Mr. Srravuss. Yes. I first heard it during the war, Mr. Holifield, 
as applied to three gentlemen representing the British Ministry of 
Munitions, who were here on a mission. As a matter of fact, Sir 
Edwin Plowden was one of them. I do not recall having heard it ap- 
plied to a committee prior to that time or since, except in this in- 
stance. 

Representative Horirretp. The only three wise men I know any- 
thing about is the story about the three wise men from the East 
who visited the Christ child. I reread that the other night to find 
out what they did. They came for two purposes, as near as I could 
determine: To bring gifts and to pay homage. 

Have these three wise men brought any gifts? 

Mr. Srrauss. I would say at this point, if you will permit me, that 
the reporter would be probably well advised to omit laughter from 
the record, but I will not be sensitive about it. 

Representative Hortrretp. I am not either. 

Mr. Strauss. It may well be that these three wise men have brought 
gifts, unaware of the fact that they were doing so. If Euratom 
realizes its purpose, which is to assist in unifying the free countries 
of Europe, it will be a great gift to the people of the United States 
and to the people of the world. I would be the last to discount it. 

Representative Hortrtetp. At least they bring homage. 

Mr. Srravss. In their report, they do. 

Chairman Durnam. Are there any further questions ? 

If not, the next witness is Commissioner Graham. 

Mr. Graham, I believe you are speaking on the subject of regula- 
tions and licensing. You may proceeed with your statement. 

Mr. Granam. Thank you, Mr. Chairman. 
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My presentation of this section of the report will be divided into © 


two phases: The first, regulations and licensing; and the connected 
portion involving inspection. 

I have here today with me Mr. Price, who will be able to assist me 
on any question specifically regarding regulations and licensing, and 
Mr. Nelson, with respect to inspection. 

I will now begin, sir. 

Chairman Durnam. Very well, you may proceed. 

Mr. Granam. As indicated at last year’s hearings, the Commis- 
sion undertook a study to determine the best organization structure 
for the conduct of its regulatory responsibilities. 

As a result of these studies, we have attempted to separate the 
licensing and regulatory functions in a Division of Licensing and 
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Regulations, headed by Mr. Harold Price. Those promotional or — 
nonregulatory functions which were in the Division of Civilian Ap- © 
plication have been relocated in an Office of Industrial Development, | 
to which Dr. Libby made reference in his testimony. Dr. Frank | 


Pittman heads this office under the Assistant General Manager for 
Research and Development. 


Continued growth in the civilian applications of atomic enerevy is — 


indicated by the increased number of applications for licenses. This, 
of course, has in turn meant an increase in the licensing activities. 

In 1957, there were applications for licenses to construct and op- 
erate 44 research and test reactors as compared to 19 in 1956 and ap- 
proximately 3 times as many licenses to operate such facilities were 
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issued in 1957 as in 1956. Two applications for permits to construct 
large test reactors were set down for hearing at the end of 1957. 

In the export field, United States firms applied for licenses to ex- 
port 15 research and test reactors in 1957 as compared with 5 in the 
previous year. ; : ; 

In the power reactor field, a construction permit was issued to the 
Yankee Atomic Electric Co. after a public hearing, the first held in 
accordance with the requirements of the new Public Law No. 85-256. 
In addition, a license was issued to the General Electric Co. for the 
operation of the first privately financed nuclear powerplant. 

In total, the Commission issued 22 permits to construct nuclear fa- 
cilities in 1957, 5 amendments to construction permits, 34 licenses to 
operate nuclear facilities, and 18 amendments to operating licenses. 
In addition, 15 facility export licenses were issued and 3 amendments 
to such licenses. 

Most of the licenses to construct and operate nuclear facilities and 
amendments thereto required detailed safety analysis by the staff, in- 
cluding meetings with the applicant. In those cases which were sig- 
nificant from a safety standpoint, the staff sought the advice of the 
Advisory Committee on Reactor Safeguards. 

Normally, at the time of issuance of notice of intent to issue a con- 
struction permit or operating license or amendments thereto, a staff 
analysis is made available to the public. 

With respect to facility export licenses, the primary determination 
is whether the facility falls within the agreement for cooperation be- 
tween the United States and the country of destination. However, 
the Commission will provide technical assistance to the country of 
destination with respect to its analysis of the hazards of the particular 
facility. In 1957 we provided assistance in 13 cases. 

During the past year, we also reviewed the safety of 38 projects 
either operated with and for the account of the Commission or op- 
erated by the DOD under Presidential directive. These included 
large scale power reactors such as the PWR project, and joint DOD- 
AEC projects such as the APPR, as well as various other Commission 
and DOD projects. 

Operators’ licenses were issued to 115 individuals during the year, 
bringing the total number of such licenses in effect at December 31, 
1957, to 142. 

In the materials fields, over 100 applications for special nuclear 
materials licenses were filed as against some 50 during 1956. The 80 
or more licenses issued included uses for fuel elements development 
and fabrication, scrap recovery, production of fission counters, com- 
mercial analytical services, and various types of research. 

Source material licenses issued totaled 1,982 as against 1,863 for 
1956. At the close of 1957, there were 4,468 institutions and depart- 
ments thereof which were licensed to use byproduct materials as com- 
pared with 3,664 a year ago. Appendix t, pages 348 to 353, of the 
23d semiannual report, details these activities. 

In accordance with the amendment to the act, contained in Public 
Law 256, which was passed during the last session of Congress, the 
Commission is setting down for public hearing all cases involving 


applications for licenses to construct or operate nuclear powerplants 
or test reactors. 
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As the Joint Committee has previously been informed, the estab- 
lishment of the basic regulatory framework was substantially com- 
pleted in 1956. 

In the field of insurance and indemnity, the most significant event 
of 1957 was the passage of the Price-Anderson Act. Within a few 
days of its passage, the Commission prepared and issued a temporary 
regulation, part 140, with the purpose of extending the benefits of 
the act to the public as soon as possible without imposing any undue, 
immediate requirements on the affected licensees. The regulation 
applies primarily to reactor operators and requires them to show 
adequate financial protection in amounts varying from $250,000 to 
$60 million, depending upon the size of the reactor involved. Beyond 
these amounts, the public is protected by the indemnity provided in 
this act. 

The Commission is currently engaged in developing a permanent 
regulation in this field, which would, among other things, attempt to 
relate the amount of financial protection required of a licensee not 
merely to size of the facility involved, but to some of the other 
factors, such as location, which are mentioned in the act. 

As required by the act, the Commission will submit to the Congress 
a separate and full report. covering all developments in the 
indemnity field by April 1, 1958. Activities through last. December 
are described in the 23d semiannual report, pages 177 to 179. 

In the field of Federal-State relations, the Commission has con- 
tinued to work closely with the States in assisting them, keeping them 
informed of our activities, and in seeking their advice. 

The Commission considers it desirable to clarify the respective re- 
sponsibilities at the Federal and State levels in the atomic-energy 
field. For this purpose, we still support the recommended legislation 
submitted to the Joint Committee in June 1957. 

Mr. Chairman, that is the end of the part dealing with regulations 
and licensing, and if you wish me to stop there in case there are any 
questions a going to inspection, we could do it that way, or any 
way you suggest. 

Chairman DurHam. I believe we will proceed that way, Mr. 
Graham. 

Are there any questions on this section of the paper ? 

Representative Hoxtitrtetp. I am very much interested in this, Mr. 
Chairman. We made a staff study in our Joint Committee of AEC 
procedures and organization in the licensing of reactor facilities. I 
suppose you have read that. 

Mr. Grauam. I have read part of it, sir. 

Representative Horirrecp. We suggested several ways of approach- 
ing this. Many of us have felt for a long time that it is very difficult 
to both promote and regulate. As the old saying goes, it is awfully 
hard to choke yourself. 

In the field of regulations and the granting of licenses, it has seemed 
to some of us that this type of activity of the Commission should be 
completely separated and apart from the promotional and production 
part of the Commission’s work. 

I am glad to see a movement in that direction by setting up this new 
division. I guess it is not a division exactly ; it is an office. 

Mr. Fiexps. It isa division. 
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Representative HoiiievD. It is a division? 

Mr. Frevps. Yes. 

Representative HorirteLp. I am glad to see you moving along that 
line. Could you give us a concept of how you are proceeding there? 

What is your organization: ul setup within this Division? To what 
extent does it give ‘the people in charge of it independence in arriving 
at regulatory deci isions or in passing upon licenses 4 

What is your hearing examiner arrangement? Are they appointed 
from people within or from people without, as is the case at the pres- 
ent time in the PRDC hearing. 

How have you got this Division set up? Would you explain it to 
us? 

Mr. Granam. Mr. Holifield, I think it would probably be more 
productivity if we ask Mr. Pric e, if he would, who heads that Division 
to tell you and the members of the Joint Committee exactly how it 
functions. I think it would probably be better. 

So if I may ask Mr. Price to address himself to that point, I believe 
it would be more helpful. 

Representative Honirreip. Very well. 

Mr. Price. The way we are set up, first on the question of hearing 
examiners, on the cases that go to hearing, the hearing examiner up'to 
now we have borrowed from other agencies. They are completely 
divorced from any activities within the Commission. 

We have two cases that are now set down for hearing that Mr. 
Graham mentioned. The hearing examiner will render an interme- 
diate decision in those two cases, “and then his intermediate decision 
will be final unless there is an appeal by one of the parties; that is, 
the applicant or one of the Commission staff, or unless the Commission 
decides they want to take it up anyway. 

As far as the staff is concerned, the staff presented its position in 
those cases. The applicant presented his position. There were no 
interventions in those two. The hearing examiner’s decision will be 
rendered. Then, whether it has to go any farther will depend on 
whether either party appeals to the Commission or whether the Com- 
mission under our rules decides that it wants to review it anyway. 

In cases that do not go to hearing or do not automatically go to 
hearing, as test and power reactors are required to under the law, 
what we do there is this: 

In the significant cases, cases that our Hazards Evaluation Branch, 
which is in my Division, think raise important safety questions, the 
cases are referred to the Advisory Committee on Reactor Safeguards. 
The power and test reactors are automatically referred to that Com- 
mittee. We get the report of the Committee. 

The staff of this Division of Licensing and Regulation then prepares 
a staff analysis dealing with the safety and any other questions that 
are raised. 

Representative Hotirretp. May I ask, Do you have a full-time staff? 

Mr. Price. Yes, sir. 

Representative Hortrreip. They work on this in conjunction with 
other work for the Commission, or is this their full- -time job? 

Mr. Price. No, sir. It is their full-time job. It is the biggest 
branch in my Division, I believe, and they are full-time technica! peo- 
ple having no responsibilities whatever except to review the safety 
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aspects of reactors. They have no other responsibilities for any other 
part of the Commission’s work. 

Of course, I do not, either. Nobody in my Division does. The 
Division is exclusively confined to dealing with regulatory matters and 
licensing cases that come up, plus, in the case of the Government re- 
actors, such as Shippingport, and the production reactors, those cases 
for safety review are referred to our Division so that this Hazards 
Review Staff can examine them. There again, the important ones 
are referred to the Advisory Committee on Reactor Safeguards. 

So, in the case of the Government-owned reactors, we have a sep- 
arate, independent staff that has no responsibility for the conduct 
of the program, reviewing these cases from the standpoint of safety. 

Chairman Durnam. That applies also to all radioactive material 
which you license ? 

Mr. Price. The same thing goes for licenses issued for isotopes and 
for special nuclear material. Before the license is issued, technical 
people in the Division of Licensing and Regulations make a pre- 
licensing evaluation to see that proper safety conditions are imposed in 
the license. The isotopes Licensing Branch has thirty-odd people in 
it, and they include technically trained people in this fiel : 

We have a group of technical people who are radiation safety people 
who examine the special nuclear materials cases for criticality, and for 
radiation hazards that might affect safety. 

All of this safety examinations with respect to licensed activities, 
whether it is reactors, fuel-element plants, isotopes, special nuclear 
materials, all of that review is done in this Division by people that 
have no program responsibilities in connection with the other work 
of the Commission. 

Chairman DurHam. Where would our responsibility end in furnish- 
a to one of these foreign reactors as far as safety is concerned ? 

r. Price. This has been a difficult one for us to come to a sound 
osition on and I am not yet sure we have reached the right answer. 
What we do in the case of export licenses for these research reactors 
that have been exported is that, on request, this hazard-evaluation 
staff that I mentioned consults with the technical representatives of 
the foreign government involved to advise them of how we go about the 
problems of safety evaluation for reactors in this country, and they 
actually go over the particular cases, pointing out problems that we 
think the foreign government might want to look into. 

We do not attempt to issue a certificate of safety in the case of the 
export licenses, simply because we do not have the control over the 
people, control over the operation, and the procedures of operation that 
we do in this country. But we do furnish an advisory service on re- 
quests to the representatives of the foreign government. 

Chairman Durnam. I was thinking about the responsibility as far 
as lease of the material is concerned, which would still be our property. 
Has there been any determination as to whether or not that material 
still belongs to the Federal Government of the United States and that 
we are responsible for any hazards that it might cause? 

Mr. Diamonp. Mr. Durham, under our bilateral agreements—as a 
matter of fact, I know—we are indemnified and held ‘harmless by the 
foreign government with respect to any accidents that might occur 
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through the use of this material. This is an indemnity that runs to the 
United States. 

Chairman DurHam. That is carried in the bilateral agreements? 

Mr. Diamonp. That is correct, sir. 

Representative Honirieip. On the use of examiners where a hearing 
is required, is it your custom to call independent examiners such as the 
other administrative regulatory bodies do from an outside panel, or 
do you have examiners from within your own organization ? 

Mr. Price. We do not yet have any examiners within our own organ- 
ization. I believe we are planning to, sir. Up to now, we have 
borrowed examiners from the other agencies. 

The usual practice of the other agencies, as I understand it, is to 
have examiners hired by the agency to handle the agency’s work. 

Representative Hoxtrrep. This is the plan you plan to follow? 

Mr. Price. I believe that is the plan; yes, sir. They do have to be 
hired, you understand, from the civil-service register of qualified 
examiners. 

Representative Hoxtrrerp. You feel that will give them enough 
independence to function and exercise their own independent judg- 
ment without any type of influence from above, or coercion ? 

Mr. Diamonp. Mr. Holifield, the Administrative Procedures Act 
defines the role of the examiner, and we are subject to the Ad- 
ministrative Procedures Act, so there is no question at all as to the 
independence of the examiners. 

Representative Hoxtirietp. That is really the point I wanted to 
bring out, because the other examiners of other agencies do operate 
under that act. I wondered if this was the same setup. 

Mr. Diamonp. Yes, sir. 

Representative Hoxirrecp. I think you are proceeding along the 
right line. Iam not so sure that this function of licensing and regu- 
lating is not going to get so big that it may require a splitoff from 
the Commission. Of course, the independence of the operation of 
these examiners and the method by which their recommendations—I 
think you could hardly call it a decision—to the Commission are 
handled in the future will be very important. 

Mr. Price. No, sir. Under our rules of practice, their decision is 
final unless there is an appeal by one of the parties to the five Com- 
missioners, or unless the Commission on its own motion brings the 
case up for consideration. 

Representative Houirreip. I recognize that. With those two quali- 
fications, it, in effect, does become a recommendation, because it is 
subject to veto. 

Mr. Froverc. Mr. Holifield, the way a typical examiner’s initial 
decision concludes is with a paragraph something like “This decision 
will become final in 10 days” or some other number of days, unless 
appropriate action is taken by one of the parties such as the filing 
of exceptions thereto, before the full Commission. 

Representative Hotirrmxp. I think it has to be that way. I am not 
criticizing that point of it. I think it has to follow that procedure 
as long as it is within the agency itself. 

Mr. Fiosere. Let me assure you of one thing. I have had a little 
experience in practicing administrative law in Washington here. 
One of the things I am particularly sensitive to is the complete inde- 
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pendence of the trial examiners. As long as I have anything to do 
with this Commission, our trial examiners will be the most independ- 
ent of any agency in Washington. : 

Representative Hortrretp. Their decisions, if you wish to call them 
that, will be matters of public record ? 

Mr. Fiosere. Yes, sir. 

Representative Hotrrevp. In every case they will be? 

Mr. Fioserc. Yes, sir. 

Representative Houtrtetp. That is all I have, Mr. Chairman. 

Chairman Duruam. Mr. Van Zandt. 

Representative Van Zanpr. Mr. Graham, in your statement, you 
say : 

At the close of 1957 there were 4,468 institutions and departments thereof 
which were licensed to use byproduct material as compared to 3,664 a year ago. 

The word “institutions” attracts my attention. Does that mean 
industry also? 

Mr. Price. Yes, sir, Mr. Van Zandt, that includes all the educa- 
tional institutions, the hospitals, and the industrial and commercial 
companies, and it includes the departments of those companies where 
they were separately licensed. 

Representative Van Zanpr. I felt you meant the term “institu- 
tions” as including the laboratories of industries, and so forth. 

Mr. Price. Yes, sir. I believe that is broken down somewhere in 
the semiannual report. 

Representative Van Zanpt. You state: 

In the field of Federal-State relations, the Commission has continued to work 
closely with the States in assisting them. 

What percentage of our 48 States today are interested to the extent 
that they are in touch with the Commission and obtaining assistance? 

Mr. Price. The extent of thier interest varies. I would say nearly 
all of them are interested, for example, in the sense when we were 
working with them through the Council of State Governments and 
the Governors Council on Legislative Proposals that we sent up here 
on Federal legislation, plus State legislative proposals. They had a 
meeting of the Council of State Governments last April in Chicago, 
attended by representatives of most of the States. The extent to 
which the States are active in connection with regulatory matters 
varies, and I would say it is a pretty small percentage at the present 
time. 

I think roughly 10 States have adopted the model State law that 
the Council of State Governments recommended, which we worked 
with the council in developing. 

Representative Van Zanpr. And the remaining 38 are headed in 
the same direction ? 

Mr. Price. Generally, I think that is right. 

Some of the States that have not adopted that model law are still 
extremely active in the field of radiation safety under authority that 
they already had, and have promulgated some regulations setting 
radiation standards. New York is one; I believe California is an- 
other one. 

Representative Van Zanpr. On page 41 of your paper, you state 
the delegation of inspection responsibility for byproduct and source 
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material licenses was completed in February 1957, and a General In- 
spection Guide was issued. Is that a Government document ¢ 

Mr. Granam. Sir, we have not come to that at this moment. That 
is the inspection part. And the Chairman suggested that we break 
the regulatory and the inspection. So if we could defer your question 
until we could get to that, we can answer at that time. 

Representative Van Zanpr. Very well. ie, 

Let me ask one more question. Of all the applications for licenses 
that have been filed with you, how many have you had to turn down 
on account of hazards? In round figures; was it 10 percent? 

Mr. Price. We have only issued, as shown here, a small number of 
licenses. I do not believe we have actually turned down any. Some 
of them have had a hard time getting the record to show that they 
were going to have adequate safety procedures and safety designs in 
effect, but we have not had a reactor application so far that we had to 
turn down. 

(A subsequent letter amplifying Mr. Price’s remarks follows:) 


ATOMIC ENERGY COMMISSION, 


Washington, D. C., March 27, 1958. 
Mr. JAMES T. RAMEY, 


Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


Deak Mr. RaMeEy: During the course of Mr. Graham’s testimony before the 
Joint Committee on February 20, Mr. Van Zandt raised a question concerning 
the number of license applications which we have turned down on account of 
hazards. Since my answer related only to the number of facility-license cases 
turned down for reasons of hazards, I feel that some amplification of my answer 
might be desirable and offer the following information for possible insertion into 
the record. 

The following is a breakdown of those cases in which an application for a 
license Was requested and with respect to which the record has been closed 
without the issuance of a license: 

A. Facilities: 

1. One application was denied without prejudice upon request by the 
applicant. 
2. Two applications were withdrawn by the applicant. 

B. Operators’ licenses: 

1. One application was denied because the individual failed an operating 
test. 

©. Special nuclear materials: 

1. One application was denied because the use of the material requested 


did not fall within the category of uses authorized by the act and regula- 
tions. 


D. Source materials: 

1. Three applications were denied because the use of the material re- 
quested did not fall within the category of uses authorized by the regula- 
tions. 

2. One application was denied for health and safety reasons. 

E. Byproduct materials: 

1. Twenty-one applications were withdrawn by the applicant. 

2. Thirty-six applications were denied without prejudice because the ap- 
plicant failed to pursue his application. 

3. Ten applications were denied because the applicant did not meet the 
health and safety standards contained in the regulations. 

4. Thirty-four applications have been closed out, because the activities 
for which licenses were requested did not require licensing under the regu- 
lations. 

It should be noted that in some additional cases applications for material 
licenses were denied in part either as to the use or quantity requested because 
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the applicant could not satisfy the Commission that he was qualified to safely 
handle certain materials in the quantities or for the uses requested. In addi- 
tion, in many cases where applications have been granted, conditions have been 
imposed on the activities for which the license was requested to provide reason- 
able assurance that the health and safety of employees and the general public 
would not been endangered. 
Sincerely yours, 
H. L. PRIce, 
Director, Division of Licensing and Regulation. 

Representative Van Zanpr. In other words, they had to meet cer- 
tain requirements and they did. 

Mr. Price. That is right. 

Representative Van Zanvv. That is all, Mr. Chairman. 

Representative Hortrrecp. Mr. Chairman, I have a question on 
this same field. 

I believe you said that 10 States have adopted the model law which 
was, I believe, recommended at the Governors’ Conference. Is that 
not right, Mr. Price? 

Mr. Price. Yes, sir. I have a note here that I think will give me 
the names of those. 

Representative Hortrretp. I have some figures which are not up to 
date that said that 16 additional States had adopted atomic-energy 
legislation but not of the standard of quality as the 10 States that 
adopted the model act. 

Mr. Price. There are some other statutes that have been enacted 
and I would be surprised if there were 16. Of course, some of the 
States already had some general legislation on the books, and Cali- 
fornia i is one of them, under which they could issue regulations deal- 
ing with radiation standards. 

If I could supply for the record an analysis of this, I would be glad 
to. 

Representative Horirtetp. I wish you would, because I think it will 
show that over 20 States have not passed any law at all along this 
line specifically for the handling of radioactive materials and waste. 
This was my last information on ‘it. 

(The information referred to follows :) 
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Summary of State legislation and regulations in atomic energy field—Continued 


Georg'a, Fulton and DeKalb Counties have 
brief regulat on : a 
Idaho. a | 
[llino’s, reg'strat‘on statute follows New York 

sanitary code 
Ind‘ana, hosp tal licensing requirements of | 
poard of health provide that radiat’on 
sources of all types in hospitals shall be 
used in accordance with AEC, 10 CFR 20_- 
Iowa 
Kansas, reg'strat’on regulation under active 
considerat on January 1958- 
Kentucky 


Lou's ana bs 


Maine, originally adopted New England Co- 
ordinat on Act which was broadened in 1957_| 
Maryland -. 


Coordi- 


nation 
Act ! 


Massachusetts, a New England Coordinat‘on | 


Act adopted August 1956. 1955 statute 
authorized department of health to promul- 
gate regulat‘on in draft stage. Study of 
regulat on of radioactive materials extended 
through Apr’ 1958 
M chigan, broad spec fication type regulation 
in draft form based on AEC, 10 CFR 20, | 
NBS 61, ASA, and other States. - cea 
Minnesota, 1957 statute authorizes depart- 
ment of health to draft regulations. Regula- 
tions will require registration w hen drafted __ 
Mississippi, advisory committee on atomic 
energy established January 1958 ated 
Missouri 5 eteeid ate 
Montana dae inci 
Nebraska. . .. — | 
Nevada . . | 
New Hampshire, New England Coordina- 
tion Act adopted 1955 } 
New Jersey, Governor’s Advisory Com- | 
mittee on Radiation Protection in Novem- 
ber 1956 recommended comprehensive | 
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New York, detailed regulations are set forth 
in the sanitary code and the industrial code. 
New York City also has regulations. Sev- 
eral bills introduced in January 1958. A 
bill to amend the general business law 
includes features of the Coordination of 
Atomic Development Act.. 

North Carolina nie ida iin cas 

North Dakota, brief registration statute 
adopted July 1957-_. 

Ohio... 

Oklahoma | 
Oregon, July 1957 statute authorizes board of | 
health to promulgate regulations after 2-year 

study 

Pennsylvania, broad regulations based on 
NBS61 but includes some parts of AEC, 
10 CFR 20 8 ; | 

Rhode Island, Atomic Energy Commission 
established by legislature in 1955 

South Carolina, New England Coordination | 
Act adopted in 1956 Salam 

South Dakota, statute similar to NBS 61 
adopted March 1957 which includes regis- | 
tration requirement___- ‘ | 

Tennessee 

Texas, regulation adopted September 1956 | 
taken from NBS 61 x 

Utah__. : | 

Virginia | 


See footnotes at end of table. 
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Summary of State legislation and regulations in atomic energy field—Continued bi 
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1 Coordination Act: An act recommended to the States by the Council of State Governments. It is an p 
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in 1955. 
2 Other: Deal with other specifics, such as waste disposal, storage, or transportation. te 
3 Broad: Regulations setting forth maximum permissible personnel limits of exposure, levels of radio- ce 
active content in air and water, waste disposal and registration, ete. z 
4 Brief: Some mention of exposure limits, no registration. 1s 
5 Advisory committee: Committees, commissions, or study groups formed by legislative or executive 
action to study the States’ needs and role in an atomicenergy program. ‘Those formed by legislative action ~ m 
are designated (X). i m 
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Representative Hoxtrrevp. I think this brings up a very impor- 
tant question. We had before another subcommittee of which I am 
a member, the Subcommittee on Intergovernmental Operations of 
the House Committee on Government Operations, only 2 days ago, 
Secretary of the Treasury Anderson and former Gov. Lane Dwinnell, 
of New Hampshire, who are cochairmen of the executive group of 
the Council of Governors, who were considering this problem. We 
had before us their recommendation and in my opinion it was a real 
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good recommendation. ; St 
Mr. Price. Is this the Federal-State committee that the President 
appointed ? Wi 
Representative Hottrtexp. Yes. pI 
Mr. Price. We worked with their staff. = 
Representative Horirretp. I went over their recommendations with | 
great interest and I thought they were all directed along a very con-| “ 
structive line. However, it brought up this problem, which I think z 
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bility for safety which is carried in the Atomic Energy Act of 1954, 
placing that responsibility for the safety of the people in the handling 
and use of this material on the Federal Government. 

Mr. Price. We have accepted that in our regulatory program, and 
what we have proposed for the States would not amount to a relin- 
quishment of any of our responsibilities at the present time, or any of 
our requirements. 

What the States would do would be to act concurrently under these 
proposals with us. 

At the present time our requirements cover the full scope of the 
safety matter. 

Representative Ho.irrevp. I think this is the right procedure. I 
do not think that we can relinquish our responsibility to these States, 
and I would like to have the States discharge to the full, the police 
powers of the States in enforcing the standards. But as far as setting 
the standards is concerned, I think it is up to the Federal Government 
to set those standards and see that the States do it. I recognize we 
cannot force them to do it, but the question I am going to propound 
is this: If the States show, for any reason, a lack of diligence in pro- 
mulgating State laws of inspection and safety in the handling of these 
materials, will the Commission accept the responsibility so far as they 
are concerned of refusing to ship into those States this dangerous ma- 
terial unless they are satisfied that it will be given proper safety in- 
spection and regulation ? 

Mr. Price. Mr. Holifield, I can only answer what we are now doin 
and what the present legal and policy requirments are. We woul 
not refuse to license the shipment of material into a State for that 
reason because we are satisfied that our regulations, which must be 
complied with, will achieve the necessary safety condition. 

Representative Horirreip. That is because you will follow in with 
Federal inspectors on the use of this? 

Mr. Price. Yes, sir. 

tepresentative Horrrretp. Wherever the States will accept the 
burden of inspection and regulation on standards supplied by the 
Federal Government, then you would curtail the actual Federal per- 
sonnel going in and leave it up to the State, would you not, only as 
to the point of inspection to see that they are complying ? 

Mr. Price. Under the proposed legislation that we are submitting, 
that would be our plan. 

Representative Hoxirrerp. Would that require inspection legisla- 
tion by this committee? 

Mr. Price. We have asked for legislation that would expressly 
recognize that the States have some jurisdiction. I do not know 
whether I can answer the tough legal question as to where the State 
stand absent that. 

Representative Horirrevp. This, in effect, is enabling legislation 
which you ask for which would release you from the responsibility, 
providing the States come up with a certain standard of inspection 
and regulation ? 

Mr. Price. No, sir. It would merely let the States operate in the 
same area that we are operating insofar as safety standards are con- 
cerned, and it would permit us, as you say, in the States where we 
were satisfied that they had a good program, to curtail our inspection 
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activities in those States, but we would still keep our regulations on 
the books. We would still be responsible and would have to either 
inspect them directly or be satisfied with the State inspection. 

Representative Hotrrretp. Do you not think, if a State shows a lack 
of diligence in passing the necessary health and safety laws that the 
Federal Government could use the stick a little bit along with the 
carrot to obtain some action on the part of some of these legislatures 
of the States that are a little bit slow to recognize the tremendous 
impact of this question ? 

fr. Price. Mr. Holifield, the problem is a little bit complicated 
by another factor. I do not know that there would be a great ad- 
vantage in pushing the States to move into this regulatory field be- 
fore they are ready. 

Representative Horirtenp. Training? 

Mr. Price. Yes. Technical people are hard to come by. 

Representative Horirrecp. Yes. 

Mr. Price. I do not know that we would help ourselves or the States 
at this time to take a position like that. 

Representative Hortrretp. At least the Commission will continue to 
accept its responsibility fully in this field until they are satisfied that 
it can be delegated to the States ? 

Mr. Price. That is right. 

Representative Hortrrevp. I think that is very important. This in- 
cident at Houston which occurred has brought to the American people 
a kind of feeling of fear of the use of this material in industrial proc- 
esses. Of course, none of us want an unnecessary and unfounded fear 
to exist. We want to be able to utilize this material and utilize it 
safely. 

I i encouraged by your statement that the Commission will not 
delegate responsibility until they are sure that that delegation can 
be carried out. 

Mr. Price. Yes, sir. I think I would have to say that neither we 
nor the States will assure that we will not have an occasional accident. 
1 think we have to recognize that. 

Representative Hortrrerp. I know that. 

That is all, Mr. Chairman. 

Chairman Durnam. Mr. Hosmer? 

Representative Hosmer. No questions. 

Chairman Durnam. If there are no further questions on this part 
of the statement, you may proceed, Mr. Graham. 

Mr. Granam. Thank you. 











Mr. Chairman, the second portion of my statement is the inspection © 


portion. 

Chairman Durnam. You may proceed. 

Mr. Grauam. In the establishment of a system for inspection of 
materials licenses the first major decision made was that the function 
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would be decentralized to eight field offices to the maximum practical — 


extent. The actual process of decentralization of the inspection func- 
tion is proceeding in stages. Delegation of inspection responsibility 


for byproduct and source material licenses was completed in February — 
of 1957, and a general inspection guide was issued, in preliminary | 
form, to cover these functions. Our present schedule calls for decen- | 


tralization of inspection responsibility for special nuclear material 
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licenses and issuance of an appropriate inspection guide i in the very 
near future. 

As of October 31, 1957, there were engaged in the inspection func- 
tions 30 professional personnel. As of the above date, also, approxi- 
mately 1,150 inspections had been made and 1,075 reports had been 
received and processed. 

Because of the complex problems involved in the inspection of pro- 
duction and utilization facilities, such inspections will be performed 
by the W ashington headquarters of the Inspection Division. As of 
October 31, 1957, 40 inspections of facilities in various states of con- 
struction and operation have been conducted. 

A second major decision was that inspection personnel must be 
knowledgeable and experienced in the handling of radioactive mate- 
rials and control of radiation, and in the practical aspects of design, 
construction, and operation of reactors. We have been attempting to 
recruit people of high caliber in order to continue to evaluate safety 
hazards at the site, during actual operations. 

Progress can be reported in our inspection program through as- 
sistance from the States of California, Connecticut, New Jersey, and 
New York. The measure of assistance can be expected to increase as 
the personnel of these States gain in experience and training. We 
are in touch with other States and we expect to work out similar ar- 
rangements with those who are able to render similar assistance. 

That, sir, would conclude that portion of the inspection part. 

This, Mr. Holifield, I think was covered somewhat in the discussion 
with Mr. Price. But, as I indicated earlier, and I do not believe Mr. 
Van Zandt was here at the time, we have Mr. Nelson here, who heads 
the Inspection Service, if there are any detailed questions you would 
like to ask. 

I know, Mr. Van Zandt, you had one. 

Chairman Durnam. That does conclude your statement, Mr. 
Graham ? 

Mr. Granam. Yes, sir. 

Chairman Durnam. I would like to say at this point that this is 
probably the first appearance before the public at large by the two 
new Commissioners, Mr. Floberg and Mr. Graham. I personally 
want to congratulate you on your fine statements this morning 1n 
your first appearance before the committee in public session. 

Mr. Granam. Thank you, Mr. Chairman. 

Mr. Fiosera. Thank you, Mr. Chairman. 

Representative VAN Zanpr. Getting back to this inspection guide, 
would it be made available to all of those who have been granted a 
license ? 

Mr. Netson. No, sir, the inspection guide is for the use of our own 
inspectors. 

Representative VAN ZANpr. In regard to your inspectors, do they 
move around over the country? I am thinking now of the research 
reactor at Pennsylvania State University; do they make frequent 
Visits ? 

Mr. Netson. Yes, sir. Immediately npon the issuance of a con- 
struction permit our Division goes into action. We examine the 
construction from time to time, take a good look at it just prior to 
licensing and make recommendations to Mr. Price or the General 
Manager, and later we inspect during operation on a routine basis. 
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Representative Van Zanpr. Have your inspectors found any viola- 
tions of good procedure in the handling of this material to the extent 
it necessitated the closing down of the reactor? 

Mr. Nerson. Not to that extent. We have found things that we 
thought posed a safety hazard and these have been corrected. 

Representative VAN Zanpr. Has there been too many major acci- 
dents in the use of this material by non-Government groups? I am 
familiar with one in Long Island and another one in Houston, Tex. 

Mr. Netson. You are speaking of materials and not just reactors? 

Representative Van Zanpr. Yes, materials. 

Mr. Netson. There have been quite a number of what we call 
incidents, but the one you know of in Houston would represent about 
the worst type of material licensee accident we have had. Actually 
there have been few considering that there are over 6,500 licenses. 

Representative Van Zanpr. What is the general nature of the minor 
accidents to which you referred ? 

Mr. Netson. Release of a minor amount of radiation in a labora- 
tory, misplacing of a source, loss of a source. In a few instances 
minor exposures of personnel. 

Representative Van Zanpr. In your program of decentralization 
of inspection responsibility, eventually would it be possible to have 
an inspector in each of the States, or will you stick to a Federal 
program ? 

Mr. Netson. You do not really need them, sir. There are so many 
States that have so few licenses, our field offices are distributed 
throughout the country, and each office finds it convenient to reach 
several States. 

Representative Van Zanpr. As the States develop the knowledge 
of the art, their inspectors can be depended upon ? 

Mr. Newson. We are actively working, as Mr. Graham said, and 
we have reached an informal understanding with some States toward 
using the State inspectors if they have qualified technical personnel 
to do some of this inspection for us. We have to retain responsi- 
bility, of course, under the act, but if we can get them to assist us, 
we would save on personnel and avoid duplication of effort. 

Chairman Duruam. They are doing that type of training in many 
colleges at the present time. 

Mr. Netson. Yes, indeed, and we have offered to help train people 
for them by helping to defray training expense in postgraduate work. 

Representative Van Zanpr. What is the situation in Pennsylvania 
at the moment ? 

Mr. Nextson. Pennsylvania has an atomic energy act, I think, of 
some sort. We have not as yet sat down with them as we have with 
some other States and tried to definitize what they can do to help 
us or what we can do to help them, but we shall do this in the near 
future. 

Chairman DurHam. Mr. Holifield ? 

Representative Hortrretp. Maybe this question should be directed 
to Mr. Price rather than Mr. Nelson, but could you give us a brief 
report on the PRDC hearing, and what the status of it is at the pres- 
ent time? 

Mr. Price. Mr. Holifield, I suppose the Commission could answer 
that better. It is before the Commission, as I understand, for de- 
cision. 
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Representative Hoxirreip. The hearings and all other proceedings 
are completed ¢ 

Mr. Diamonp. The record has been certified to the Commission by 
the examiner and the matter is now pending before the Commission. 

Representative Hotirterp. Are there any plans for oral argument 
on it before the Commission, or any requests along that line? 

Mr. Dramonp. I am sure there will be oral argument allowed at 
some stage before final decision is made. 

Representative Hotirretp. That is all, Mr. Chairman. 

Chairman Durnam. Mr. Hosmer. 

Representative Hosmer. I have no questions. 

Chairman DurHam. Mr. Ramey? 

Mr. Ramey. On your decentralization of inspection responsibili- 
ties, do you have any plans for decentralizing inspections of reactors 
to ag field offices ? 

Mr. Netson. Yes; we do. They are some what long range in that 
we feel that we must have a fully qualified reactor expert, and these 
are not easy to find. But in a couple of field offices we have people 
who we think will develop into competent personnel for reactor in- 
spection. 

We would hope to widen the scope of this decentralization as time 
goes on. 

Mr. Ramey. That isall, Mr. Chairman. 

Representative Van Zant. I have one more question, Mr. Chairman. 
I think this question should be directed to Admiral Strauss. 

Admiral, do you have any information as to what England is doing 
in this field of inspection? Have they a similar organization 2 

Mr. Srravss. I think their problem, Mr. Van Zant, is a good deal 
simpler than ours because the area is very much smaller and it can 
be a very much more centralized operation. Otherwise, there has 
been a tendenc y there to pattern their organization upon ours simply, 
I presume, because ours has had a longer experience in the field and 
they have benefited by such mistakes as we have made. This applies, 
among other things, to the way they have recently reorganized their 
authority. But I do not have a detailed answer as to precisely how 
they manage this form of inspection. 

I would be interested to know, myself, and when we find out we will 
report on it to the committee. 

(The information referred to follows :) 

ATOMIC ENERGY COMMISSION, 
Washington, D. C., March 29, 1958. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 

DeaR Mr. DurHAM: In answer to Mr. Van Zandt’s inquiry during the 202 
hearings, on the inspection system used in Great Britain, the following is 
submitted : 

At the present time the United Kingdom Atomic Energy Authority is work- 
ing with other Government agencies to develop legislation to be introduced into 
Parliament to regulate the atomic-energy industry in the United Kingdom. A 
large number of Government agencies and departments are involved and the 
distribution of responsibilities of each has not been determined. The Goverr- 
ment components involved include the Ministry of Health, the Ministry of Trans- 
port, the Ministry of Labor and National Service, the Atomie Energy Authority 
and probably several others. The Prime Minister’s Atomic Energy Office hag 
overall coordinating responsibility. The proposed legislation is not expected to 
be ready for consideration by the present session of Parliament. 
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Although overall legislation is being developed at this time, some of the mipn- 
istries mentioned above already are concerned with radiation problems, and have 
had for some time statutory rules and orders governing the health and safety of 
employees and the public. 

After the conference on the health physics and biological implications of the 
windscale incident, held at Harwell on January 6 and 7, 1958, Mr. C. C. Palmiter 
of our Division of Inspection had the opportunity to meet with officials of the 
Ministry of Labor and National Service to discuss their inspection program, 

The regulations and policies of this Ministry are in part formulated in the 
following documents: 

1. Statutory Rules and Orders, 1947 No. 865 Factories. The Factories 
(Luminising) Special Regulations, 1947, dated May 7, 1947, made by the 
Minister of Labor and National Service under section 60 of the Factories 
Act, 1937 (1 Edw. 8 and 1 Geo. 6 C. 67). 

2. Radioactive Substances Act, 1948, 11 and 12 Geo. 6 ch. 37. 

The Ministry is also preparing other regulations to more adequately cover 
the industrial applications of atomic energy. An example of this is the factories 
(ionising radiations) special regulations, 1957. These regulations, although in 
draft form, apply to the uses of sealed radioactive sources by industry. 

The Radioactive Substances Act of 1948 delegates the authority of control, 
regulation, and inspection to the various ministers concerned. In the case of 
industrial applications of atomic energy, with reactor-produced materials, nat- 
urally occurring radioactive materials, and X-ray fluoroscopy or crystallography, 
the Ministry of Labor and National Service is the Ministry responsible. This 
act allows the appropriate minister to make regulations governing the health 
and safety of employers, employees, and the general public with respect to occu- 
pations involving radioactive substances and irradiating apparatus. An ad- 
visory committee specified under the Radioactive Substances Act is consulted 
before any such regulations are prepared. In addition to this committee, an ad 
hoe expert committee and the Ministry of Labor and National Service Advisory 
Panel on Radiological Problems also are consulted when such regulations are 
made. 

This Ministry has its headquarters at No. 19, St. James’ Square, London. 
It is divided into 14 divisions which are made up of 100 districts covering the 
island, Scotland, Northern Ireland, and the Isle of Man. A staff of specialists 
is spread throughout the divisions to carry out radiation inspection functions 
along with other responsibilities of the Ministry. 

The method of the inspector’s operations, as related by Her Majesty’s Deputy 
Chief Inspector of Factories, is as follows: The inspector, upon proper presenta- 
tion of a duly authenticated document showing his authority, has the right to 
inspect any industrial facility in which radioactive materials are used. The 
inspector has the authority to recommend and require, on the spot, that the 
plant officials make changes in equipment, alter procedures, or take any action 
necessary to insure the health and radiation safety of plant personnel and the 
general public. The inspector also has the authority to close down an operation 
involving radioactive materials whenever an extreme hazard or unsafe operation 
exists. 

If the plant officials refuse entry to the inspector, or if an offense is com- 
mitted and the required action is not taken by the plant officials to correct the 
situation, the inspector may go to the nearest justice of the peace and swear 
out a warrant. In such cases, the inspector with the warrant and the aid of 
any constable may carry out his inspection or any other necessary action, by 
force if need be. 

The inspection of the use of radioactive materials in hospitals is carried out 
by the National Health Service. Their health physicists or inspectors carry out 
a program similar to that of the Ministry of Labor and National Service. The 
Radiological Protection Service is available to the various ministries to conduct 
detailed surveys or radiochemical analyses. This service is used quite often by 
the inspectors. 

This, in brief, is the extent of our knowledge concerning the inspection pro- 
gram carried on in the Unted Kingdom at the present time. As we gather more 
detailed information on their program we will be glad to inform you on such 
matters. 

Sincerely yours, 

Lewis L. Strauss, Chairman. 
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Chairman Duruam. Mr. Strauss, does that complete the Commis- 
sioner’s statements ? 

Mr. Srrauss. It does, Mr. Chairman. 

Chairman Durnam. I would like to make one observation here. 
We understand that the International Trade Fair will be held in 
Geneva next September, as announced at the time of the Geneva Con- 
ference which we attended 2 years ago, and the British reserved sixty 
to eighty thousand square feet of floor space as opposed to 40,000 for 
the Ki rench and we reserved only 20,000 for the United States. 

What is the Commission doing to raise us at least on a level with 
the French and British ? 

Mr. Srrauss. We can give you a detailed answer on that, Mr. Chair- 
man. 

This Geneva Conference to which you refer, which took place in the 
summer of 1955, is to a considerable extent the child of the Commis- 
sion because we initiated it. We are particularly anxious not to do 
less well than we did in the summer of 1955. 

There is here today Captain Gardner, who has been charged by 
the Commission with the preparations for our appearance and demon- 
stration, and with your permission I will ask him to give a brief an- 
swer to your question. 

Chairman Duruam. Very well. 

Mr. Garpner. Mr. Chairman, I want to report that the Commission 
is cooperating directly with industry through the Atomic Industrial 
Forum in order to get greater participation “by American industry in 
the United States exhibit. The United Kingdom has reserved some 
sixty to eighty thousand square feet of space in the downtown exhibi- 
tion area. The French have reserved about 40,000. We have asked 
that 28,000 square feet of space be held for the United States. Of 
that, industry has taken about 17,000 to date. We hope that they will 
take more. 

The Commission itself will have an exhibit in this area based on an 
exhibit developed around United States industry and Government 
Peeersupe. 

We have been working very closely with the Atomic Industrial 
Forum. I do not know whether there is a representative here from 
the forum or not. 

Chairman Duruam. Mr. Townsend, would you care to make a state- 
ment at this time? 


STATEMENT OF OLIVER TOWNSEND, ASSISTANT MANAGER, 
ATOMIC INDUSTRIAL FORUM 


Mr. Townsenp. All I can say is that the Atomic Industrial Forum, 
as Captain Gardner said, is attempting to coordinate the United 
States industrial exhibitors who are participating in the commercial 
exhibition in Geneva. We do think we will fill up, with the AEC 
exhibit, the 28,000 square feet which we think is well located in the 
exhibition area, and, at this time, we have full confidence that the 
United States will look appropr iately good in the commercial exhibit 
at Geneva. 

Chairman Durnam. Do you think you can do as well with 28,000 
feet as the British can with 80,000 feet? 
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Mr. Townsenp. I think the United States will look appropriately 
good in Geneva. The 28,000 square feet is well located, as I say, in 
the main exposition hall. 

You have to remember that the British are much closer to Geneva 
than American exhibitors and the cost factor makes the United States 
space necessarily smaller than the United Kingdom. 

Chairman Durnam. Yes. The reason I raise this question is that 
people are concerned now in regard to another show, the World’s Fair, 
which will open pretty soon. T had the pleasure of visiting there and 
looking at our space and across the street our competitor was building 
one twice the size. I do not know what he is going to have in it. The 
lack of personnel and lack of funds is a serious problem in the World’s 
Fair. 

I think international shows are very excellent things as well as some 
of these other things we do. 

I might ask this, too, since Mr. Holifield suggested it. Have you 
any plans at all for the Brussels Fair ? 

Mr. Strauss. As a Commission ? 

Chairman Durnam. Yes. 

Mr. Srravuss. We have been cooperating with the Director General 
of the American exhibit or the American participation there, but the 
commission itself, if I am correct, has no commission exhibit. We 
have provided some material. As a matter of fact, we have offered 
certain material which, for one reason or another, they could not 
accommodate. 

Chairman Durnam. Under the present conditions, according to the 
broadcast last night by the Director General, we are going to have to 
close our exhibit at 6 o’clock. Everybody else will stay open. 

Mr. Strauss. This is based upon a shortage of appropriation and 
not upon the material. 


Representative Horirrep. Some of us are going to try to do some- 
thing about that. 

Mr. Srravss. It is so late in the day that one should move rapidly. 
I am very sympathetic with Mr. Cullman’s predicament because he 
and his organization will be blamed by the unthinking for a situation 
for which he is not responsible at all. 

Chairman Durnam. He has done an excellent job. It is a beauti- 
ful building, good design, and well placed, and now he does not have 
the personnel to handle it. It should be done. 

Representative Hotirrerp. I was hoping if there is any way that 
the Commission could participate in that World’s Fair—lI just do not 
know what it would take, although probably it would take some a 
propriations—because I was tremendously impressed with this built 
ing we have there. To think of this building being dark about 40 
percent of the time while the rest of the nations of the world, many 
of them who are in much poorer financial condition, are really putting 
on a show to the millions that will attend this fair seems to me a trag- | 
edy in the job we are trying to do to try to sell democratic institutions 
and ideas to the people of the world. I do not know just exactly 
what you need, Mr. Chairman, but I believe the committee would 


certainly feel like helping in any way we could if something could 
be worked out. 
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Mr. Srravss. I think, Mr. Chairman, acting upon the encourage- 
ment of Mr. Holifield that we will take a quick look—it will have 
to be quick—on what we might be able to do if we got some money 
to help them out, and in the event that we feel a contribution at this 
late date can be made, we will come back to you and ask for assistance. 

(Supplementary information on the United States exhibit follows :) 


Because of the lateness of the date, it is not practicable to enlarge the United 
States space allocation in the atom section in the science section or in the United 
State pavilion. 

The Belgian Government has recently approved the installation and operation 
by the AEC of an aerojet AGN-211 research reactor in the science section. This 
will be an AEC contribution under the exchange of information program. The 
AEC has assisted the Commissioner-General’s Office in preparing an exhibit for 
the United States pavilion by reviewing their plans, working closely with the de- 
signer, Becker and Becker Associates, over a period of many months, and has pro- 


vided the following exhibits which are in addition to those obtained from indus- 
try or other sources: 


1. Five bas relief models illustrating the following reactors: 
A. Pressurized water. 
B. Boiling water. 
C. Homogeneous. 
D. Sodium graphite. 
E. Fast breeder. 
2. A model of the NS. Savannah. 


3. One 1-inch cube of normal uranium metal which depicts energy equal to 
12,000 pounds of coal. 


4. One cube foot of orange oxide (U-308). 

5. One glass ampule. 

6. One simulated cobalt wafer. 

7. Elecronic master slave manipulator. 

8. Model of 72-inch bubble chamber. 

9. Model of anti-proton-neutron experiment. 

In addition, the United States AEC representatives are providing or are 
assisting in the following exhibits for the science section: 

1. The free neutrino, LASL. 

2. Applications of neutron diffraction, ORNL. 

3. The effects of high energy radiation on solids, ORNL. 

4. Photosynthesis—man’s source of food, UCRL. 

5. Diffusion cloud chamber, UCRL. 


Mr. Srravss. The principal thing that we could do, which I dislike 
to mention here, was just simply not acceptable there for reasons that 
have nothing to do with either Mr. Cullman or ourselves. 

Chairman Durnam. I understand that. 

Mr. Srrauss. I have just a couple of matters which I would like 
to bring up. 

Chairman Durnam. I understand you would like to further amplify 
the statement you made at the beginning. 

Mr. Srravss. Yes, sir, I would. 

With reference to my remarks at the beginning of the session, I 
would like to add a statement in justice to Senator Anderson. 

During this session the committee staff has provided me with a top- 
secret transcript of a hearing on January 20 in which a statement 
appears upon which the Senator may very well have based his belief 
that there was a lapse of 2 weeks between the taking of formal action 
by the Commission and notification to the Joint Committee. If he 
did, he would be well within his rights to think so. 

I cannot read from the text of the transcript because it is top secret, 


but Mr. Johnson did indicate that the decision had antedated his speech 
by about 2 weeks. 
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A check of the record of the Commission, however, establishes the 
dates which I have given earlier, namely, that the Commission deci- 
sion was taken on October 23, the Joint Committee notified on the 25th 
and the speech delivered on the 28th. But Senator Anderson is justi- 
fied in having believed the facts to be as he stated them, based upon 
this testimony. 

Chairman Durnam. Has that been declassified ? 

Mr. Ramey. That portion is unclassified. 

Chairman Durnam. You may read it if you care to. 

Mr. Srrauss. I might read it if you wish to have it read. This was 
a colloquy between Senator Anderson and Mr. Jesse C. Johnson, Di- 
rector, Division of Raw Materials, AEC. It begins on page 67 of 
the record : 

Senator ANDERSON. What about the question of keeping the committee fully 
and currently informed? When the Commission took its action upon this did 
it promptly tell the committee about it? 

Mr. Jonnson. It is my understanding that it did, yes, sir. 

Mr. Coox. By letter and with a copy of the proposed speech prior to it being 

iven. 
" Senator ANDERSON. When was the Commission meeting? 

Mr. Cook. The date of the meeting? 

Mr. Jounson. I cannot give the date. The 28th was on Monday and I know 
the date I gave that speech and I cannot forget that. The Commission cleared 
my speech on the prior Wednesday but it had received it some time earlier. 

Senator ANDERSON. When did the Commission take its action, and it must have 
taken it some time earlier than that? 

Mr. Jounson. The action on limiting procurement was taken about 2 weeks 
or so prior to that. 

That is the statement, I think, on which the Senator bases his be- 
lief. But Mr. Johnson is wrong. I continue Mr. Johnson’s statement: 

At that time I was already scheduled to give a talk in New York 
and it was at my suggestion that the announcement was made there 
because as a result of the Commission action we had to make state- 
ments to the people who were coming in to us and seeking milling 
contracts and it seemed desirable to me that as early as possible, im- 
mediately, we should inform the uranium industry as to what the 
situation was. 

Senator Anprerson. Now, Mr. Cook, he says the decision was 
reached about 2 weeks ahead of the speech. When did the Commis- 
sion tell the committee ? 

Mr. Coox. I would have to check it, sir, and I thought it was right 
soon after that. 

Senator Anperson. One day before he delivered the speech so that 
it could not possibly get to any member of the committee. 

Mr. Cook. I do not think so. It was delivered as quickly as we 
could. 

Senator Anperson. If you found it was just 1 day ahead of the 
delivery of the speech, would you think that was currently and 
promptly informing us? It was done so we could not possibly know 
about it; was it not ? 

Mr. Coox. I don’t think so. There was a Commission meeting on 
the Wednesday before the speech. 

I think that covers it. The Commission met, as a matter of fact, 
on the 23d and at that time noted that the speech represented a re- 
versal of past Commission policy and the record shows that I 
requested a copy of the speech be sent to the Joint Committee with the 
basic change pointed out. 
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Representative Hottriecp. I think the record would be incomplete 
unless we note that a copy of the speech and the notification of the 
speech arrived at the Joint Committee late on Friday afternoon before 
the speech in question was given on Monday. Our date and hour is 
October 25, which was a Friday, at 4:32 p.m. Of course, the next 
9 days were Saturday and Sunday. The speech was delivered on 
Monday morning and released at 12 noon. 

Mr. Srrauss. Also, Mr. Chairman, your letter of January 17 with 
respect to these hearings asks specific comments on a number of topics. 
We have prepared such comments on all of them. Since two of these 
have been referred to in the testimony yesterday, I would suggest that 
they be inserted in the record at this point. They are the section on 
raw material base for the atomic-energy industry and scientific and 
technical manpower for the atomic-energy industry. 

A third topic, controlled thermonuclear research, was embodied in 
the testimony which I gave on yesterday, and the other two topics 
relate to civilian power, and I suppose that they should be deferred 
until we appear before you on that subject. 

Chairman Durnam. That is correct. 

Mr. Strauss. May I offer these to the reporter ? 

Chairman Duruam. Without objection, they will be inserted in 
the record. 

(The documents referred to follow :) 


RAW MATERIAL BASE FOR THE ATOMIC ENERGY INDUSTRY 


From the beginning of the atomic-energy program, early in World War II, 
the availability of uranium was considered a possible limiting factor. During 
the years immediately following the establishment of the Atomic Energy Com- 
mission, we were faced with greatly increased uranium requirements and with 
limited sources upon which to draw. In fact, our whole atomic-energy program 
at that time depended upon 1 small mine in central Africa for more than 90 
percent of our uranium supply. 

The only known sources of substantial potentialities were domestic phosphate 
and shale deposits and South African gold tailings. Research was undertaken 
to develop processes for recovering uranium from these 3 sources. Because 
of their low grade, uranium from shale and phosphate deposits would be ex- 
tremely high cost, from $30 to $50 a pound. The commercial phosphate indus- 
try offered possibilities for only small quantities of moderate cost by-product 
uranium. The South African gold tailings were the most attractive source for 
large-scale production at reasonable cost if an efficient process could be 
developed. 

Additional sources had to be found, preferably sources that could be protected 
in time of war. However, no estimate could be made as to the time required 
for discovery, or the type of deposits that would be found, or where they would 
be found, if at all. Although a worldwide search was initiated, attention was 
concentrated on the United States and Canada. Both countries have vast areas 
favorable for mineral deposits. Experienced prospectors, geologists, and mining 
organizations could be counted upon to undertake an active search if an ade- 
quate incentive was provided. That incentive had to be a satisfactory uranium 
price. 

Today, 10 years after the Commission initiated a comprehensive raw-materials 
program, uranium deliveries appear adequate for present military and power 
requirements, and production could be quickly increased if these requirements 
should be expanded. Thus, the Commission’s decision of last October to limit 
contracting for additional domestic uranium concentrate marked the end of the 
initial “era of shortage” during which virtually the sole aim was to increase 
production. 


1For concluding statements of AEC, see pp. 569-581. 
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In considering the Commission’s recent decision, it might be well to look at 
the principal developments, in chronological order, responsible for the current 
favorable uranium position with respect to military requirements and the imme 
diate needs of the power-development program. 

(a) 1948-51: Development of an economic process for recovering uranium 
from South African gold tailings and the initiation of a major production pro- 
gram. 

(b) 1948-53: Gradual expansion of United States and Canadian production 
as a result of new discoveries. 

(c) 1953-55: Discovery and development of the Blind River field in Ontario, 
Canada, which now is one of the major uranium fields of the world. 

(d) 1953-55: Development of extensive ore reserves in the Moab district, 
Utah, and the Grants area of New Mexico, with projects for greatly increased 
domestic production. 

(e) 1955-57: Discovery and development of the Ambrosia Lake field in the 
Grants area, New Mexico. This development resulted in a major increase in 
domestic ore reserves and placed the United States in a leading position as a 
potential uranium producer. During the same period, but particularly in 1957, 
the Gas Hills-Crooks Gap district of Wyoming developed into another major 
uranium field. The favorable developments in New Mexico and Wyoming en- 
couraged extensive exploration in other areas and some of these now show 
considerable promise. 

It was the Blind River development that caused the Commission to take the 
first step to limit uranium procurement. This action, which limited our com- 
mitment for Canadian uranium, was taken early in 1955—before the develop- 
ment of the Ambrosia Lake, N. Mex., field or the Wyoming reserves. 

From the beginning of the program, the Canadian Government had been urged 
to do everything possible to develop uranium production. In response to this 
request, the Canadian Government directly engaged in uranium development 
and production, and also established a program to encourage private explora- 
tion and development—a program patterned after the United States domestic 
uranium program. All Canadian uranium was committed to the United States 
except for quantities required by Canada for its own atomic project. 

The Commission’s other foreign uranium commitments, which are joint United 
States-United Kingdom commitments under Combined Development Agency con- 
tracts, also were limited or fixed in 1955 or earlier. As a result, a major dis- 
covery in Australia is being developed and brought into production for the sole 
account of the United Kingdom. Subsequently, as British requirements in- 
creased, the Commission released for sale to Britain substantial quantities of 
uranium which we had agreed to buy from Canada. 

These actions were taken in the light of rapidly expanding domestic reserves 
and the need for an expanded domestic market to support continued exploration 
of our own resources. 

Domestic developments since the beginning of 1955 have been most impressive. 
At the end of 1954, domestic ore reserves were estimated at 10 million tons; at 
the end of 1955, 25 million tons; at the end of 1956, 60 million tons; and today 
they are estimated at 75 million tons, but may be closer to 100 million tons of 
ore, or approximately 250,000 tons of U3Os. 

Domestic concentrate production for the second 6 months of 1955 was 1,600 
tons of U;0s, but at the end of the period was at an annual rate of 4,000 tons. 
Production for calendar year 1957 was 8,600 tons and is now at an annual rate 
of approximately 10,000 tons. A year from now, our annual production rate 
should be about 15,000 tons of U;:Os per year and, before the end of 1959, with 
full deliveries under all existing contracts, the rate may reach from 17,000 to 
18,000 tons. 

Thus, as already indicated, uranium deliveries under the Commission’s present 
domestic and foreign commitments appear adequate for presently projected mili- 
tary and power requirements. Furthermore, we are in the fortunate position of 
being able to expand substantially domestic production in case of a sudden in- 
crease in requirements. Canadian production also could be expandid. Conse- 
quently, it would be undesirable from the standpoint of both the industry and 
the Government to expand uranium production beyond currently foreseen re- 
quirements and then be faced with a major curtailment prior to the development 
of a substantial market for industrial atomic power. The objective should be 
to have a strong uranium industry, with substantial reserves, capable of expand- 
ing to meet the requirements for atomic power as these requirements develop. 
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As shown by the preceding discussion, this is the situation as it now exists. 

In view of these circumstances, the Commission decided to limit its procure- 
ment to the approximate level which will be reached as a result of existing 
commitments. 

This decision is not without problems. The principal problem relates to those 
who already have developed ore reserves at substantial expense and may require 
a market, or an expanded market, in order to obtain a reasonable return on 
these expenditures. Also, there are those who have made geological investiga- 
tions and commitments for mineral rights. We have been studying all of the 
uranium districts of our Western States to determine the nature and magnitude 
of the problems. Within established procurement limits, it will be the Commis- 
sion’s objective to relieve or ease these problems to the extent possible. 

This reference to the current problem should not create the impression that we 
have too much uranium, The immediate objective is to keep production and 
requirements in reasonable balance. We intend to review the situation at least 
semiannually to this end. But the long-range problem is to develop additional 
ore reserves for our future requirements. This country’s present estimated ore 
reserves of 75 million tons, or 200,000 tons of UsOs which represents a little better 
than a 10-year supply of U,Os at the estimated 1960 domestic production rate. We 
now lead the world in uranium production but we cannot maintain this position 
without aggressive exploration and development. In considering the rapid ex- 
pansion of ore reserves during the past 3 years, the importance of one small area 
should be emphasized. If we eliminate an area within approximately 30 miles 
of the town of Grants, N. Mex., we would have only about a 3-year ore supply at 
the estimated 1959 production rate. There is no guaranty that areas of similar 
importance will be found. We certainly are not safe in projecting ore reserves 
on the basis of the past 3 years’ experience. We also should consider another 
factor—rarely in the history of mining has the search for a metal been so inten- 
sive and widespread as that for uranium. That search will continue only as long 
as there is a favorable outlook for the uranium market. 

Thus, in summary, today’s ore reserves are impressive when compared with 
our improverished condition of the past. They are not impressive, however, if we 
accept some of the estimates of requirements for the industrial atomic power pro- 
gram as projected for 1970 to 1980. Known free world uranium reserves of the 
type now considered economic, are decidedly meager considering the plans being 
developed for atomic power which will involve many billions of dollars for capital 
investment and which are considered essential to the industrial and economic life 
of many of the nations of the free world. 

These problems with respect to both the present and the future must be 
considered in relation to the cost and in relation to existing obligations and 
commitments. We are optimistic about the future for uranium. There has 
been no cutback in domestic procurement. On the contrary, a major expansion 
of mining and milling facilities is now underway as a result of concentrate 
contracts negotiated over the past year. However, we must face the fact that 
further expansion must be related to the growth of the industrial market. 





SCIENTIFIC AND TECHNICAL MANPOWER FOR THE ATOMIC ENERGY INDUSTRY 


To maintain United States eminence in science and technology there is con- 
tinuing need for aggressive programs which result in a steady increase in the 
number of scientists and engineers. While the Commission’s responsibilities en- 
eompass only a fraction of the overall national problem in this area, during the 
past few years it has continuously increased its efforts to avert a threatened 
shortage of technical personnel in its sphere. 

Four separate surveys have been undertaken by the Commission to determine 
with greater exactitude the national needs for scientists and engineers in 
atomic-energy programs. Two of these have been completed—one covering 
Commission and contractor operations, and another covering private industry. 
A third, dealing with academic requirements, has produced some useful pre- 
liminary estimates. The fourth, the evaluation of Federal requirements other 
than those of the Commission, remains to be completed. 

On the basis of these surveys, the following estimates of 1957 total employ- 
ment of scientists and engineers in atomic-energy programs have been made: 
for industry, about 9,000 engineers and scientists; for Commission contractors, 
a little more about 22,100; for academic institutions, about 4,300; and for Federal 








108 ATOMIC ENERGY INDUSTRY 


employees of the Commission, slightly under 1,500. Together, these total nearly 
37,000. Most of these, of course, were educated in science, or engineering, or 
mathematics. Some also had extensive training in nuclear aspects of science 
and engineering. In spite of a considerable expansion of employment in 1957 
as compared with 1956—an increase of about 16 percent—the concerted national 
effort so far has prevented any critical shortage. 

Continued annual increases are expected in the future. The Commission’s 
survey indicated that privately supported industry was then anticipating that 
its needs will rise more than 70 percent, to a total of 16,000 during the next 3 
years. Cooperating nations will continue to call on this country’s manpower 
and facilities. 

Although it is true that at present no critical shortage exists, our concern is 
that there will be sufficient numbers of technically competent individuals to 
permit further scientific advances and continued rapid growth of the atomic- 
energy industry. Lack of scientific manpower must not slow the progress of 
the industry. 

The broad problem of training scientists and engineers goes beyond the scope 
of the nuclear matters which are of particular primacy in these hearings. Con- 
tinued progress in nuclear fields, however, is dependent on an increased national 
supply of people trained in the basic fields of science, engineering, and mathe- 
matics. With sound preparation in these disciplines, the large majority of 
technical people needed for atomic-energy progress do not require intensive 
training in nuclear sciences or engineering. 

The Commission has underway a number of specific programs to aid in increas- 
ing the supply of trained manpower. ‘These can be grouped under three prin- 
cipal headings: 

(a) Introaucing nuclear-energy technology into the curriculums of colleges and 
universities at both graduate and undergraduate levels. 

(b) Attracting top-caliber students to the nuclear-energy fields, and 

(c) Providing means to update the knowledge of mature scientists and engi- 
neers so that they can participate fully in this field. 

Under the first heading, the educational activities of the Atomic Energy 
Commission have been designed primarily to help the academic institutions plan, 
develop, and establish graduate curriculums in nuclear science and engineering. 
The action has been two-pronged ; we help the schools acquire special equipment 
and materials, and we help them train faculty. 

Under our equipment and materials assistance program, schools have been 
able to obtaining training reactors, subcritical assemblies, radiochemistry equip- 
ment, heat-transfer equipment, other laboratory equipment and specialized 
materials. With the mounting costs of education, many of these programs would 
have been delayed several years without AEC support. Let me assure you that 
AEC funds represent only a fraction of the total investment. The schools 
themselves, the States, and local industry have also made very substantial 
contributions. 

Sixty-eight institutions have received equipment and materials grants from 
the AEC totaling about $6%4 million. In a separate program, 21 educational 
institutions have received grants during 1957 totaling $340,000 for specialized 
equipment for training courses in radiation biology and in the use of radio 
isotopes. In addition to the cash grants, source and special nuclear materials 
have been loaned without cost to 42 colleges and universities. Subcritical assem- 
blies have been completed or are underway at 28 schools. Nineteen colleges have 
built or are acquiring nuclear reactors. Four have benefited from the Commis- 
sion’s program, adopted in 1955, to furnish nuclear fuel and provide for the 
fabrication of fuel elements for research reactors. In all, more than 80 different 
institutions have received aid of these types. 

Although undertaken primarily to support needed research by qualified scien- 
tists, the research programs conducted for the Commission by universities and 
colleges have assisted the schools themselves in introducing nuclear technology 
into their curricula, and in providing student training by making research instru- 
ments and facilities available. Each year some 3,000 graduate students receive 
valuable experience through participation on projects of this type. 

The Commission currentiy has in force nearly 900 contracts for research in 
universities and other nonprofit institutions in the physical and life sciences. 
Such research programs involve approximately 2,300 scientists and 1,700 grad- 
uate students who, in effect, received training while working for advanced 
degrees. The research conducted by these graduate students serves to help 
meet the requirements for their advanced degree thesis. 
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Our program of faculty training is based on the judgment that a competent 
staff is a factor even more important than equipment in putting the colleges 
and universities in a position to offer graduate programs in nuclear science and 
engineering. We must first train those who are to teach others. 

Summer training institutes are now being offered which provide opportunities 
for those faculty members needing basic nuclear instruction as well as for those 
who require advanced work in chemical processing, reactor physics, nuclear 
metallurgy, or instrumentation and control. Initially conducted at Commission 
sites, most of these institutes are now presented on university campuses in 
cooperation with one of our national laboratories. Some 170 engineering and 
science faculty members, representing 72 colleges and universities, were given 
such training at the 1956 and 1957 institutes. In addition, the Commission has 
stimulated interest and provided knowledge regarding this new field through a 
vigorous program of lectures, symposiums, and conferences. For example, the 
Oak Ridge Institute of Nuclear Studies (ORINS), under contract with the 
Commission, administers a lecture program under which scientists, drawn prin- 
cipally from the Oak Ridge National Laboratory, are scheduled to speak at 
colleges and universities throughout the country. In the school year 1956-5 
there were 177 such lectures presented. Since 1954 ORINS has also carried 
out an active program of regional and topical symposiums for college and high- 
school faculties and students, four of which were held in 1957. 

During 1957, 41 staff members from Commission installations gave special 
lectures in biology. Consultations with students were included in these pro- 
grams. In August a committee was established to advise the Commission on 
educational and training programs in the field of biology and medicine. 

Under the second heading—attracting top caliber students for study—the 
Commission’s principal activity is a broad program of scholarships, with the 
lecture and symposia programs previously mentioned also an important element. 
The competition for outstanding science and engineering students at the graduate 
level is well known. The overwhelming majority of better students desiring to 
do postgraduate work receive substantial support in the form of fellowships, 
teaching assistantships or research assistantships offered by many different 
organizations. If the atomic energy industry is to have a reasonable share of 
the very top students—the upper 5 percent—studying in the nuclear specialties, 
it must provide adequate incentives. Therefore, we support fellowships in fields 
of direct interest to the Commission—in nuclear science and engineering, in radio- 
logical physics, in industrial hygiene, and in industrial medicine. The program 
provided for 201 students this year. 

In a different vein, the Commission stimulated interest of high-school students 
in science and engineering careers by showing of its traveling exhibits. 
Under a high-school demonstration program these exhibits have been shown to 
more than 710,000 pupils in 978 schools located in all 48 States and the District of 
Columbia. The doors of 11 Commission installations have been opened for group 
visits by high-school-science classes, and more than 4,400 pupils have taken 
advantage of this opportunity. More than 100 high-school teachers took summer 
institute courses in radiobiology and related fields in 1957. 

The third category of Commission programs to increase the supply of trained 
manpower produces more immediate results by updating the knowledge of per- 
sons already trained in the basic professions. One such program involves Com- 
mission-operated schools. Until the colleges and universities are able to assume 
full responsibility for educational programs in nuclear science and engineering, 
the Commission has operated special schools at the graduate level; the Oak 
Ridge School of Reactor Technology (for Q-cleared United States nationals), and 
the International School of Nuclear Science and Engineering at Argonne Na- 
tional Laboratory (primarily for foreign students). The 2 schools have grad- 
nated almost 900 persons since their inception, including 217 from 41 foreign 
countries. Here the purpose is to provide mature engineers and scientists 
with special instruction in reactor technology and related fields. As academic 
institutions increased their competence in this area, the operation of both of these 
AEC schools was converted to function on a cooperative basis with selected uni- 
versities. Only recently the college participation phase of ORSORT has been 
discontinued, partially because of the fine graduate programs in nuclear science 
and engineering that have been developed at our academic institutions. Special 
schools, such as ORSORT, can supplement and complement programs at colleges 
and universities but it is Commission policy not to compete with them. As a 
result, changes in school operation and curricula are always under review to 
determine to what extent they satisfy our specific needs. 
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Another means of updating the knowledge of persons already having basic 
skills and knowledge is through opportunities at AEC laboratories and produc- 
tion sites for graduate study and for outstanding students to do research which 
becomes the basis for advanced degrees. For example, graduate students may 
obtain work experience at Oak Ridge under a special arrangement with the 
Massachusetts Institute of Technology. Virtually all Commission contractors 
have cooperative arrangements with universities in their geographical area to 
provide study opportunities for their employees. In addition, summer-employ- 
ment opportunities are available for both students and professors. Opportuni- 
ties exist also for interested scientists and engineers to gain work experience 
at Commission research and production facilities. Specialized courses on radio- 
isotope techniques and applications are offered at the Oak Ridge Institute of 
Nuclear Studies. All of these activities take advantage of the unique resources 
of the Atomic Energy Commission. 

One final point. The statements one hears so frequently of the highly spe 
cialized training required of the scientist and engineer participating in nuclear 
programs have only a partial basis in fact. Most of those now working in the 
program have no specialized atomic-energy education, and many had little or no 
specialized atomic-energy experience. Private industry and the Atomic Energy 
Commission are largely dependent for nuclear work on scientists and engineers 
well trained in conventional disciplines who are capable of solving the problems 
within their field of training which arise in the atomic enterprise. Of course, 
there is a small but important percentage who do need long periods of specialized 
training. Such training is generally offered at the graduate level by our col- 
leges and universities or can be acquired through work experience as the indi- 
vidual matures in his professional career. The important long-range need is to 
increase and accelerate the incorporation of new findings of nuclear technology 
into the applicable disciplines. By this means the student will become ac- 
quainted with the problems he will encounter and the techniques he will need 
in the nuclear environment of tomorrow. 

Thus, through this three-pronged approach—assistance to enable colleges to 
introduce nuclear technology into their curriculums; efforts to attract students 
to scientific and negineering careers; and updating mature scientists and engi- 
neers—the Commission is endeavoring to do its part in helping the Nation 
meet its overall future needs for technical manpower. Meeting these total needs 
is the only sure way of assuring the reservoir of trained personnel the Nation will 
need in nuclear fields for the years to come. A more detailed presentation of the 
specific programs underway appears in the special section of the Commission’s 
23d semiannual report). 


Chairman Durnam. Thank you very much, Chairman Strauss and 
the Commissioners, for your statements. 

I believe the next witness is Dr. McCullough, Chairman of the 
Advisory Committee on Reactor Safeguards. 

Chairman Durnam. Dr. McC ullough, we are glad to have you with 
us this morning and you may proceed with your statement. You 
are to speak on reactor safeguards. 


STATEMENTS OF DR. C. ROGERS McCULLOUGH, CHAIRMAN, ADVIS- 
ORY COMMITTEE ON REACTOR SAFEGUARDS; DR. REVEL C. 
STRATTON, VICE CHAIRMAN; AND DR. ABEL WOLMAN 


Mr. McCutxtoucu. Mr. Chairman and members of the Joint Com- 
mittee, in response to your invitation I am appearing before you to 
give a brief report on the functioning of the Advisory Committee on 
Reactor Safeguards which was created by the Indemnity Act, Public 
Law 85-256, on September 2, 1957. 

Representativ e Hourrrecp. Are you an employee of the Commission 
now or are you divorced from it ? 

Dr. McCuttoven. I am not an employee of the Commission but 
members of the Committee have contracts for functioning as members 
of the Advisory Committee. 
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Representative Hotirretp. On a consulting basis? 

Dr. McCutLoucu. Yes, 9 

Representative C. Van Zanvr. With the Commission ? 

Dr. McCu..Lovuen. With the Commission ; yes, sir. 

Also here today are two other members of the Committee, Reuel 
C. Stratton, Vice C hairman, and Dr. Abel Wolman. 

The Atomic Energy Commission has appointed the following per- 
sons to this statutory Committee: Dr. Manson Benedict, Dr. Harvey 
Brooks, Dr. Willard P. Conner, Jr., Dr. R. L. Doan, Dr. C. Rogers 
McCullough, Dr. Mark M. Mills, Mr. K. R. Osborn, Mr. D. A. Rogers, 
Mr. Reuel C. Stratton, Dr. Abel Wolman. 

These individuals were all members of the Safeguards Committee 
which existed prior to the passage of the amendment. 

Representative Van ZAnopt. “Who appointed that Safety Com- 
mittee / 

Dr. McCut.over. The old Safeguard Committee was appointed 
by the General Manager of the Commission. 

The Committee elected C. Rogers McCullough as Chairman and 
Reuel C. Stratton as Vice C hairman. Dr. Mark M. Mills has since 
found it necessary to resign because of the heavy demands of his 
position at the Radiation Laboratory , University of California. 

In the fall of 1947, the problem of reactor § safeguards was recog- 
nized by the appointment of a reactor safeguards committee con- 
sisting of outstanding scientists to advise the Commission with re- 
spect ‘to reactors which were then all owned by the Atomic Energy 
Commission. 

In 1951, an industrial committee on reactor location problems was 
created to survey certain environmental problems of reactors which 
had become apparent. This committee was made up of persons who 
were familiar with the control of severe hazards in the chemical 
process industries. 

When it became evident there was an overlapping of responsibil- 
ities, the two committees were then merged to form the Advisory 
Committee on Reactor S Safeguards in 1953. In the same year, this 
Committee recognized the problem and recommended a permanent 
full-time technical staff. 

Later this group became the Hazards Evaluation Branch of what 
is now the Atomic Energy Commission Division of Licensing and 
Regulation. This Branch has provided the Committee with hazard 
analyses which have been of valuable assistance. 

The general responsibilities of the Committee are set forth in 
section 29 of the Atomic Energy Act which provides: 

The Committee shall review safety studies and facility license applications 
referred to it and shall make reports thereon, shall advise the Commission with 


regard to the hazards of proposed or existing reactor facilities and the adequacy 


of proposed reactor safety standards, and shall perform other duties as the 
Commission may request. 


And, section 182b, which provides: 


The Advisory Committee on Reactor Safeguards shall review each application 
under section 103 or 104b for a license for a facility, any application under 
section 104¢c for a testing facility, and any application under section 104a or ¢e 
specifically referred to it by the Commission, and shall submit a report thereon, 
which shall be made part of the application and available to the public, except 
to the extent that security classification prevents disclosure. 
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The Committee believes, in the present state of the reactor art, 
it is impossible to set up rigid or fixed criteria or definite standards 
because the exercise of judgment and flexibility is needed during the 
developmental era. Each case presents differences which must be 
resolved individually. 

Representative Hotirrerp. Mr. Chairman, may I ask a question 
at that point? 

Chairman Durnam. Mr. Holifield. 

Representative Horirretp. I notice in the outline of sections, under 
section 1828, that there is left out of the law the construction license, 
I think this was brought out quite clearly in the PRDC case that 
they were permitted to go ahead on a construction license which did 
not fall under the licenses to operate, sections 103 and 104a. Are you 
going to in your statement, or will you comment, on whether you 
think that the construction license itself, of a reactor, should have a 
screening for potential hazard before the construction license is 
granted, or do you feel comfortable with the present arrangement 
where a construction license is granted to build a new type of reactor, 
the hazards of which have not yet been established ¢ 

That is kind of a complicated question and remark I have given you, 
but if you are going to comment on it in your statement or if you 
are going to comment on it separately, I would like to know. 

Dr. McCutxoven. I think it is not specifically covered in the 
statement. May I respond now? 

Representative Hortrrerp. After you finish your statement, if you 
wish. 

Dr. McCutnovuen. All right. Shall I continue, sir? 

Chairman Duruam. Yes. 

Dr. McCuttoucn. The committee realizes that its functions strictly 
in an advisory capacity. The committee, consisting of members who 

‘an only devote limited time to its work, cannot of itself make com- 
plete technical studies. It reviews dehices and considers theoretical 
data but does not inspect the finished facility. On all of its work, the 
committee supplies reports to the Commission, some of which are for 
publication. 

In performing its duties, the committee has reviewed certain research 
reactors, testing reactors, power reactors, and other high-output 
reactors. 

By law the committee must review applications for licensed testing 
reactors and in order to differentiate these from research reactors, at 
present the following distinctions are being used. 

If you recall test reactors must have a public hearing and research 
reactors are not so required. I would say these are recommendations 
by the committee and I don’t wish to take any responsibility for them 
as {op eae These are really distinctions rather than definitions: 

. Any reactor producing 1 megawatt of thermal power or less will 
ba considered a research reactor. 

2. Any reactor producing over 10 megawatts of thermal power will 
be considered a testing reac ctor. 

3. Reactors with thermal power levels between 1 megawatt up to 
and including 10 megawatts will be considered as— 

; she: a researc h reactor when the core contains no experimental 
acilities ; 
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(b>) a testing reactor when the core contains spaces available 
for loops or large capsules or if experimental fuel assemblies may 
be inserted ; or 

(c) a testing reactor if the facility is a fluid fuel reactor having 
a thermal power capacity in excess of 1 megawatt. 

It is recognized that these are somewhat arbitrary. The committee 
is leaning on the side of perhaps excessive review rather than under 
review. 

Since its inception as a stautory committee it has considered 11 
eases; 5 of these were licensed reactors upon which reports were 
required for publication. These were the Commonwealth Edison 
power reactor, GE test reactor, MIT research reactor, NACA test 
reactor, and the Yankee power reactor. The remaining six reactors 
did not require licenses or published reports. 

The committee members are furnished the hazards summary reports 
and all other pertinent information prepared by the applicant, 
designer, constructor, operator, or owner as the case may be, and the 
reports of the Hazards Evaluation Branch of the Commission. 

The committee members study these reports and review them at their 
meetings which are scheduled on a bimonthly basis with interim meet- 
ings when necessary. Because the committee believes strongly that 
direct contact with technical persons is essential for proper judgment 
of reactor hazard problems, it is the practice to have technical repre- 
sentatives of the applicant or other interested parties present at the 
committee meetings when the review is made. By interested parties, 
we do not mean public in the sense that they might appear in a public 
hearing. By interested parties we mean parties of the Commission 
or subcontractors or people of that sort. 

Representative Hoxrirretp. This is an executive hearing you are 
speaking of 

Dr. McCut.Loucn. These are executive meeting, sir. 

Representative Hoxtrreip. These reports are not made public? 

Dr. McCut.ovucu. The minutes of these meetings are not made 
public ; no, sir. 

Representative Hotirietp. Would they be made public to an in- 
terested public member in case of a contest ? 

Dr. McCut.oucnu. The reports that we render to the Commission 
in certain cases, the test and power cases, are made public by law. 
This is the report of the committee. 

Representative Horirrevp. This is the high thermal operating re- 
actors or test facilities ? 

Dr. McCutioven. Yes, sir. Testing facilities, power reactors. 

Mr. Ramey. How are those reports made public? 

Dr. McCut.ouen. Sir? 

Mr. Ramey. In what manner are they made public? 

Dr. McCut.oven. We submit our reports to the Chairman of the 
Commission, Admiral Strauss, and then they are published through 
the public document room by procedures of Mr. Price’s Division of 
Licensing and Regulation. 

Representative Horirteip. Do they have the exercise of judgment 
as to whether they should be printed or not ? 

Dr. McCuttoven. No, sir, we do not. 

Representative Hotirretp. Dothey? Does Mr. Price? 
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Dr. McCut.ouen. In the case of the testing and power reactors 
these are required to be made a part of the uftio record by law. 

Mr. Ramey. Are the reports issued in the Commission’s hazard 
report which they send out in the public report? Does your report 
accompany the Commission’s hazard evaluation report ? 

Dr. McCutiouen. I am not too clear about the details of this, but 
this is my understanding. It is part of the public record. 

Dr. Srrarron. As soon as our report is finished, it becomes a part 
of the application and therefore is public. 

Chairman Durnam. Mr. Toll. 

Mr. Tou. I believe the Commission issues a press release when it 
issues a construction permit and attaches to the press release the 
opinion of the Commission staff, that is, the hazards evaluation staff. 
Do they also attach the opinion of the Advisory Committee in those 
cases ? 

Dr. McCutroven. I just dont know, sir. 

Dr. Srrarron. That has happened in some case because I read it in 
the public press myself. 

Representative Hoxrriretp. There is no one here from the Commis- 
sion that could answer that question, is there Mr. Chairman? 

Mr. Goopman. I am the Assistant Director for Technical Opera- 
tions, Division of Reactor Developmnt. While I cannot speak 
directly to this point, in the past it has been customary to do this but I 
do not think the Commission considers it obligatory to do this at the 
present time. 

I do not believe there is any regulation. Would that check with your 
understandings, Dr. McCullough ? 

Dr. McCutxiovucn. That is my understanding. There are cases 
where it has been released in this way but I am not at all sure of the 
policy or the system. 

Representative Horirrerp. It seems to me that this is something 
that ought to be looked into and some information given to the com- 
mittee because I could imagine a situation where a report might be 
given and if it is not obligatory that it be made public that it could be 
filed in the document room and not come to the eyesight of the com- 
mittee or the public. 

(The information referred to follows :) 

With respect to those facility license cases required by law to be referred to the 
Advisory Committee on Reactor Safeguards for advice, the procedure to be fol- 
lowed in regard to publication of the committee’s report is the procedure we used 
in the matter of general electric test reactor. The ACRS report and the detailed 
AEC staff analysis are placed in the Commission’s public document room at the 
time in the matter is set down for hearing. The notice of hearing, which is pub- 
lished in the Federal Register, refers to the fact that these two documents are 
available in the Commission’s document room. In addition, a press release is 
issued notifying the public that the matter has ben set down for hearing, and stat- 
ing that the ACRS report and the detailed staff analysis are available in the 
document room. Further, copies of the notice of hearing, the ACRS report, and 
the detailed staff analysis are sent to the Joint Committee and the interested 
State agencies. 

Similarly, with respect to other facility license cases referred to the ACRS 
for advice, the procedure to be followed is that which was followed in the amend- 
ment to the Commonwealth Edison construction permit. The ACRS report and 
the detailed staff analysis were placed in the public document room at the same 
time that the notice of proposed action was published in the Federal Register. 
The notice referred to the availability of the ACRS report and the staff analysis. 
Copies of the documents were sent to the Joint Committee and interested State 
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agencies. While in this particular case we did not issue a press release, since it 
only involved an amendment to the construction permit, we do plan in the future 
in all facility licensing cases referred to the ACRS for its advice to put out a press 
release informing the public of the proposed action and the availability of the 
ACRS report and detailed staff analysis. 


We presently have under consideration the question of publication of reports 
of the ACRS and the detailed AEC staff analysis on facility cases exempt from 
licensing pursuant to section 110 of the Atomic Energy Act of 1954. 

Chairman Duran. I do not see how that could happen. It is a 
statutory committee and the report would have to be made to the 
Joint Committee. 

Representative Hoxirrerp. Am I in error on that assumption, Mr. 
Goodman / 

Mr. GoopMAN. I am sorry, sir, I didn’t hear your statement. 

Representative Horirretp. My statement was that under this type 
of arrangement it would seem that Mr. Price’s division would have 
the latitude of judgment which he might exercise to prevent such an 
opinion of the Advisory Committee from becoming public. 

Mr. Goopman. I will check into that and see. As it is now, the 
opinion goes directly from the Advisory Committee to the Chairman 

of the Commission. It may be transmitted bodily by Mr. Price but 
it is not actually filtered through Mr. Price’s transmission system. 

Chairman Durnam. That was one of the reasons for making this 
committee a statutory committee under the act. 

Dr. McCuttoucu. That is right. The committee’s report goes di- 
rectly to the chairman of the Commission. 

Chairman Durnam. Under the act he would have to report it to this 
committee. Whether or not it should be made public is a different 
question / 

Mr. Goopman. That is right. 

Dr. McCutxouaeu. Sir, if I may clarify, the reason I seem to be 
ignorant of this is that our feeling has been that when we submit our 
report to the Chairman of the Commission that ends our responsibility 
about any further publication. 

Representative Horirirerp. Yes. I am not criticizing your proce. 
dure at all. I was trying to follow through what h: appened after yor 
made your recommendation. Mr. Ramey hada question. 

Mr. Ramey. Just for the record, I believe the Commission has 
been sending at least some of the reports to the committee. I know 
the NACA report was sent to the committee and others. Whether 
they are doing it as a routine or not is something we ought to address 
to the Commission. But there is a distinction between filing it in the 
public document room which is public notice and getting it available 
to the public as a part of a press release along with the Commission’s 
Hazards Report which would have much wider dissemination and ac- 
complish the purpose of public information. 

Chairman Duruam. This is one way we can educate the public on 
the safety of this. I believe the committee is so important to the public 
at large since this fear does exist in the minds of the people, it should 
be public. 

You people are knowledgeable and I think your recommendations 
should be released as publicly as possible. That is, except for anything 
that violates security. Iam just expressing my own opinion. 

Representative Hotirretp. You may recall that because the Commis- 
sion ignored a safety advisory committee’s recommendation on a cer- 
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tain type of reactor that the committee felt it was necessary to create 
your body as a statutory body in order that your actions might be 
independent and also that the public might be protected by having 
access to such judgment as you might exercise. 

Dr. McCutLoven. Mr. Goodman has offered to look into this mat- 
ter and I will cooperate with him. 

Chairman Durnam. You may proceed, Doctor. 

Dr. McCutxtoueu. Thank you, sir. I was talking about how we 
conduct ourselves at the meeting and I made the point that it is the 
practice to have the technical representatives of the applicant and 
other parties present at the committee meetings when the review is 
made. 

The review includes questions and discussions. The committee uses 
staff assistance which includes personnel of the Atomic Energy Com- 
mission and staff of other Government agencies, such as the U nited 
States Weather Bureau and the United States Public Health Service, 

The committee discusses the case in executive session and then writes 
its report in the form of a letter to the Chairman of the Atomic Energy 
Commission. 

In the performance of its functions, the committee believes that it 
is important to keep informed about the actual experience with reactor 
operations. It maintains liaison with those responsible for the opera- 
tion of the production reactors, test reactors, and military reactors. 

In particular it expects to be kept informed about any mis-opera- 
tions or malfunctions of reactors and reviews these experiences either 
by oral or written reports. 

The committee encourages the Commission to continue research 
work in reactor safety and. i in particular, work with test reactors and 
assemblies at remote sites to determine actual effects of reactor excur- 
sions, malfunctions, and runaways. 

Representative Hoxirretp. If something does occur in the way of an 
incident, do you feel obliged to convene some members of your com- 


mittee or one member of ‘the committee and go and actu: ally look at 
the incident ? 


Dr. McCunxioucu. Yes, sir. 

Representative Hotirretp. And you do, do that 

Dr. McCutxouan. Yes, sir. There have been sofew instances that 
this is really theoretical. 

Representative Horirrep. I understand. I might apply this to 
your general work. Under those circumstances you function on a 
per diem basis and expenses ? 

Dr. McCutxouen. Yes, sir. 

Representative Hormrevp. Has there been any intimation on the 
part of the Commission to deny you meetings when you thought they 
were necessary or trips to places where they may have been excursions 
or malfunctions? 

Dr. McCut.ouen. There have not been any cases of malfunctions or 
excursions since we have been in existence. 

Representative Horrrrevp. Let us refer then to the bimonthly meet- 
ings which you have and I believe you said, or when you thought they 
were necessary. Has there been any limitation by the Commission 
in exercising your judgment when you should have meetings? 

Dr. McCun.touen. No, sir. 
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Representative Horrrretp. I think this committee would want you 
to exercise your judgment fully without restriction in this field. I 
think this is one of the most important fields that we have to exercise 
our responsibilities as Federal responsibilities. 

Dr. McCuixioucn. Thank you sir. We intend to function that 

way. 

Chairman DurHam. We want you to be free and independent. 

Dr. McCuttoucn. Yes, sir. 

The Committee also maintains haison with technical and profes- 
sional groups working in the field of reactor hazards, such as the 
American Standards Association committee on reactor hazards; the 
_— committee on nuclear power, ASME Boiler and Pressure 
Vessel Committee: and the standards committee of the American 
Nuclear Society. 

Representative Hortrretp. Do you have an adequate staff ? 

Dr. McCutnoven. We are in the process of getting adequate staff. 
Not as yet. 

Representative Hortrretp. Your function is going to grow very 
rapidly in my opinion? 

Dr. McCutnouen. Yes, sir. 

Representative Horirretp. I am somewhat concerned about the fact 
that you are on an intermittent basis and that you are not a full- 
time committee. You say that the Committee consisting of members 
who can only devote limited time to its work cannot of itself make 
complete technical studies. 

I do not know that complete technical studies are indicated, but 
certainly this indicates that you do have other positions and I hope 
when it comes to giving time to this that you will give such time as is 
necessary, and as the burden grows, if you cannot discharge it on a 
temporary basis I hope you w ill make it known to this Committee the 
increase in your burden and either assume it by full-time occupation 
or recommend that someone be appointed that can assume it. 

Dr. McCut.tovucn. We appreciate that, sir. What we are trying 
to do is this. There is a technical staff within the Commission that 
has been mentioned already, the Hazards Evaluation Branch. We 
hope to use their technical people to give us the necessary legwork and 
backup of our function. Thisisourintent. We donot w ish to dupli- 

‘ate any manpower that can be avoided, sir. 

Representative Hoxtrrevp. I think this is proper. But you must 
have some staff. You must have a permanent staff with an office, to 
keep your records and keep you alerted to problems as they arise. 

Dr. McCut.oucnu. We will deal with that briefly here and I will 
enlarge on it if you wish, sir. 

Subcommittees are appointed and meet when necessary to deal with 
specific subjects, reporting back to the full Committee before any 
formal advice is given to the Commission. 

When it appears desirable the Committee will hold its meetings at 
locations other than Washington, including the specific site under 
consideration. 

Up until now, because of time limitations, the Committee has con- 
fined its work to reviewing the certain specific reactor cases already re- 
ferred to. In order to fulfill its more general duties on reactor safety 
standards, the Committee in cooperation with the staff of the Com- 
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mission is considering how best to set up criteria to be used in evalu- 
ating the hazards of all reactors. 

For the Committee to perform its work, the Commission has pro- 
vided office space, certain clerical assistance, and is in the process of 
providing an adequate administrative staff. We do need some full- 
time permanent people to watch out and channel things to members as 
required. 

Chairman Durnam. Is this the technical staff or a clerical staff 
that you are speaking ? 

Dr. McCutvovucn. It is a mixture of administrative and technical. 
As I said before, we are going to try to rely for most of the technical 
legwork on the staff which already exists, if we can. 

Representative Horirrevp. For clarification, may I ask you a ques- 
tion on the last paragraph there. You speak of evaluating the haz- 
ards of all reactors. Does this scrutiny by yourself go as far as the 
disposal of the waste materials? 

Dr. McCut.toven. The Committee has never concerned itself spe- 
cifically with the disposal of waste materials from chemical process- 
ing plants. We have concerned ourselves with the incidental waste 
itself from reactor operations. If you would like to enlarge on that, 
Dr. Abel Wolman is an expert on environmental problems and he 
would be happy to talk about it, I know. 

Representative Hortrretp. We are going to have hearings on the 
subject of waste disposal, I believe, in April and we will give you a 
chance to go into this in some length because I think this is another 
area that I think we have to watch very closely. 

Chairman Durnam. You may proceed, Dr. McCullough. 

Dr. McCu.wouen. In performing its role with respect to indivd- 
ual reactors, the object is to clearly define the real hazard, if any, 
involved in the construction or operation of the reactor and any lim- 
itations which the Committee considers proper to be imposed to keep 
the hazard at an acceptably low level. 

The Committee avoids concerning itself with problems of national 
policy other than the question of safety. The Committee believes 
that it is possible to conduct the operation of nuclear reactors without 
unnecessarily exposing the public or workers to harmful amounts of 
radiation. 

The Committee recognizes that adding safety precautions involves 
some additional expense. It is concerned about the heavy burden of 
cost which excessive safety protection may entail. The Committee 
is trying to find that level of protection which will result in adequate 
safeguards to the public without excessive cost. It believes that in 
this early stage of the technology safeguards may be imposed which, 
in the future, may be found to be unnecessary. 

The Committee has not failed in our opinion and will not fail to 
point out a hazard for the sake of minimizing expense. 

Representative Van Zanpr. Doctor, in connection with expense, 
does your experience to date warrant you to make an estimate of how 
much of a dollar spent ona reactor represents safety ? 

Dr. McCuttoven. Sir, I have thought about this and explored it. 
I do not have a definite number. There have been some discussions 
with technical people on this point. There is one paper that I recall 
particularly which indicates that it is a very large fraction. 
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Personally and speaking from my own view, I think this paper 
overemphasized the problem. If you talk about the containment 

roblem alone, a rough estimate of the cost of containment—and this 
is just one item, sir—is of the order of 5 to 15 percent, depending on 
circumstances. Personally, again speaking as an individual, I do not 
think that this is an excessive burden at this stage of the art, although 
I personally would like to get rid of containers 1f we could do so. 

t is a very difficult question to arrive at this figure because when 
you consider the number of controls that you put on a reactor, for 
example, it is hard to know which one are put on to protect the public 
and which ones are just good engineering. We have not arrived at 
an answer yet, sir. 

Representatives Van Zanpr. Thank you. 

Chairman Duruam. You may proceed, Doctor. 

Dr. McCut.ouen. It is the committee’s opinion that operation of 
a reactor without accident does not of itself give an adequate under- 
standing of what the hazard may actually be. This understanding 
can only come from study and experiment pertinent to the safety 
problems. 

This is why I said awhile ago in our statement that we encourage 
research by the Commission in the problems of reactor safety through 
these experiments because only by that kind of experiment can we get 
an appreciation of what the problem is. 

The committee acknnwiediain that our safety record with nuclear 
reactors has been good. This record has been due to competence, fore- 
sight, care, and perhaps a certain amount of good fortune. The 
committee recognizes that this record and good fortune may not al- 
ways continue. 

o maintain the record and safeguard against accidents, the com- 
mittee believes that there must be a constant and continuing realiza- 
tion on the part of the designer, constructor, operator, and owner 
that the highly toxic radioactive materials present in a reactor require 
special equipment and special operating procedures to avoid release. 

The committee attaches great importance in reviewing reactor proj- 
ects to the competency, special knowledge, and sense of responsibility 
on the part of the designer, constructor, operator, and owner. 

The Advisory Committee on Reactor Safeguards realizes its re- 
sponsibility and will direct its efforts to giving recommendations 
which are practical and at the same time, as far as its knowledge 
and ability permit, adequately protective of persons and property. 

That completes the formal statement. May I return to your ques- 
tion about construction permits, sir? 

Representative Hoxirrevp. Yes, sir. 

Dr. McCu.LovueH. On page 7 of the formal statement you will 
notice it says “involved in the construction or operation of the re- 
actor.” It has been the practice that when a case comes to the Com- 
mission in the construction permit stage it is referred to the commit- 
tee for review. 

The NACA reactor, sir, is in the construction permit stage, for 
example, and the committee did review this and made a report, which 
I think has been made public and hearings are in progress on it. 
Answering your question directly I feel it is very essential that the 
committee review projects before construction starts or before it gets 
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very far, because we must have some view of what kind if a reactor 
it is, and what kind of hazards it may impose. 

Also, particularly at this stage of the art, sir, if there are problems 
that need solving before the reactor can operate I think it is only 
fair to the industry, public, and everyone, that these be pointed out 
in the construction stage. 

Representative Hoxrrretp. I believe that the legislative history 
would sustain the point that the committee expected in the law that 
the public would os safeguarded. I think that safeguard should 
apply in the construction period or in the granting of a construction 
license as well as any other license. 

I am going to ask you, how can you give a license for the construe- 
tion of a reactor which has never been constructed before and be sure 
that you are granting a safe license. I will apply this specifically to 
the experiments which have been conducted on the fast breeder type 
of reactor, the EBR1 which melted down as the result of an incident, 
The EBR2 which will be quite a bit larger size reactor, but along 
the same general principles, and which will not be finished until 1960, 
upon which the PRDC reactor plans to have its engineering based 
when it comes to the reactor stage. 

How can you in advance of certain experimental work on the 
EBR2, the completion of it and the operation of it for at least a 
reasonable length of time, justify clearing the PRDC for a full-scale 
reactor such as is contemplated # 

I recognize that this is a controversial subject. It has been a matter 
of controversy between the committee and the Commission. I do not 
ask you this question to embarrass you in any way but I think it is 
something that comes within your responsibility and within the re- 
sponsibility of the Commission and this committee. 

It is this committee’s responsibility now that I am thinking of. 

Dr. McCut.ouen. Let me try to respond to your question. In the 
construction stage of a new type reactor—and frankly, in all cases of 
large reactors I feel they are for all practical purposes new types—it 
is impossible to give a construction permit which then can be guar- 
anteed to be converted into an operating license in my view. 

The dilemma is that persons wishing to construct a reactor would 
like to know, before they commit large sums of money to construct, 
that they can operate. This is a perfectly reasonable point of view. 
So we havea dilemma here that you can’t resolve. 

Representative Houtrrecp. It can be solved ? 

Dr. McCu.toucn. We think it can be solved. 

Representative Hoxirretp. It can be solved except unless by pro- 
hibiting the large reactor until additional data is concerned is one 
way ? 

Dr. McCu.ntovuen. Yes. 

Representative HorirrevD. Let us assume that the EBR2, which is 
to cost around $27 million, is completed and runs for a period of time 
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then I admit that the full-scale reactor would be completely new, but 
it would be an extrapolation probably in size and certainly an extension 
of the principles which had already been proven to be safe, or at least 
some of them. 

Would that cover all of the principles or not ¢ 
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Dr. McCutxouen. Actually, the problem of a reactor of the fast 
breeder type presents a number of problems which are in the process 
of being solved. 

You remember that the EBR1 had a core that was melted and it 
now has core 3, which was built to try to resolve some of the question- 
able characteristics. This is one experiment that is going on. Other 
experiments are going on in the Commission program which bear on 
certain other aspects of the problem. If these experiments are all 
successful, to answer your question properly, then you can make a 
reasonable extrapolation. You cannot tell at this stage of the game 
how successful the experiments will be. If you knew the answers, you 
would not have to make the experiments. 

But, as you go along and make more experiments and gain more ex- 
perience, you begin to have a feeling of confidence as to how far you 
can extrapolate. 

Representative Hotirreip. This presents a real dilemma to the 
builder ? 

Dr. McCut.oucnu. Yes. 

Representative Hottrrmevp. I do not bring it up from the standpoint 
of extending the argument, but from a real concern of how we are 
going to get on with the industry if we assume a position of waiting 
until everything is proven. You cannot get along with the industry 
that way, it is obvious. So there has to be a calculated risk. But I 
am hoping that in the consideration of this calculated risk which is 
taken that the Safety Advisory Committee will recommend, to the best 
of their ability, every safeguard possible to not just assume the risk 
without also saying that there may be a risk, and if there is a risk 
here, how can we direct the engineering so that a safeguard is built 
concurrently with the building of the risk. 

Dr. McCuttoucu. This is the way we have tried to solve this prob- 
lem: To give a construction permit, pointing out the areas that require 
further work, and so in a sense it is a conditional permit. 

May I say that the words “construction permit” may have misled 
us in some respects here. The construction permit, when you want to 
put an addition on your house, has the concept that you have a com- 
plete description of what you are going to do before you get the permit. 
The construction permit in this reactor business is not the same thing. 

Representative Hottrrevp. That is right. 

Dr. McCuttovuen. So what we have tried to do in the case of large 
reactors is to try to do it step by step and keep informed each step of 
the way. The old committee functioned this way and we hope the 
new committee will. 

For example, in one of the large reactors, they have already had one 
big information meeting and they are scheduling another one very 
soon, at which they will tell where they are, how they are solving the 
different problems, and what they know that they must face before 
they complete the construction. 

Representative Horirrerp. Is it possible in the case of a reactor such 
as the PRDC for them to build certain parts of the reactor—I am not 
thinking about the building or foundations or the roof, but the reactor 
itself—when there is still a large area which is still in the realm of the 
unknown ? 
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Dr. McCut.ouen. There are two ways of approaching this. The 
could hold up on certain of the controversial—I am speaking techni- 
cally now and unknown features is a better word—and the other 
thing they could do, if, in their technical judgment, they feel it is 
Ww orthwhile, i is to construct the particular part, realizing they may have 
to redo it. It is their money and I guess they can make that choice, 

Dr. Wotman. I would like to add another alternative, if I may, 
Mr. Chairman, and that is the alternative of deferring the construe- 
tion at a particular location, which is part of the ev: aluation which the 
committee should make and does make of the series of alternate choices 
that you refer to. 

There are a series of scientific and technological alternatives. There 
is the question of containment, and there is, lastly, the question of site. 

Representative Hoxtrretp. I might say while I was in England 
recently, I talked to the gentleman who was in char ge of the site locs 
tion and also I talked to the man in the same position in Norway, and 
the chair man here talked to the man in Belgium. 

In the Scandinavian countries, the site is the first thing that is 
considered, and unless the site is approved, all the rest of it goes by the 
board. 

I wonder what your attitude is here. It is obvious that a dangerous 
type of reactor built somewhere out in the wilderness would not repre- 
sent the hazard of one built in a city like Los Angeles. 

Dr. Woitman. Our dilemma is another one. I think it is one which 
the committee and the public will have to recognize. 

Increasingly our reactors, certainly for power and for heat purposes, 
would serve the greatest usefulness as close to the population as you 
can get. 

Representative Hoirietp. This is true from the standpoint of eco- 
nomics. The same thing is true of powerplants. We are transporting 
kilowatts from the Hoover Dam to Los Angeles, which is several 
hundred miles, as you know, and we have a loss on the way. 

Dr. Worman. Yes. 

Representative Hoxirretp. This loss you would have if you located 
a reactor at some distances, say 75 or 100 miles—you would have more 
transmission loss—in getting the electricity into the center of us. We 
have absorbed that cost in this case that I mentioned. 

Certainly it would seem that this is one of the cost factors that would 
have to be absorbed if safety of population is at stake. It is just an 
additional cost factor that has to be considered. 

Dr. Wotman. I posed the problem not in order to indicate that the 
conclusion of the committee has been to bring them as close as possible, 
but I pose it because it is a problem for the committee. 

tepresentative Hoxrrretp. In the Scandinavian countries, they are 

building these reactors underground, which gives you an added sense 

of care and precaution. This again may increase the cost of construe- 
tion. Iam notsure. 

Where it is necessary to put it close to a populated area, it does odd 
a note of safety which you do not have in an above-the-ground reac’. 

Dr. Wotman. Our Committee is, I think, confronted with (at 
equilibrium that you so well described. 

I am not certain at all that all of us have resolved those value judg- 
ments in relation to distance and population. I am sure that Dr. Me- 
Cullough would say to you for the Committee that there are very seri- 
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ous questions that arise with respect to newer ones and more numerous 
ones that will grow in our country, as to whether the site selection does 
not become the key answer as the art and science advance. 

I, for one, place the site selection, perhaps because of past experi- 
ence in my own professional function, as the No. 1 consideration. 
That has to be balanced against the desire of everyone in our country 
tomove this art forward as rapidly as possible. 

Chairman Duruam. Doctor, that was the policy of the Federal 
Government in the beginning of this atomic-energy program. I was 
on the old committee that started out with it. 

Representative Hoxirmip. That is why we chose Hanford and Oak 
Ridge and those more or less isolated areas, and also Savannah. 

Dr. WotmaAn. I would point out that the country is smaller as we 
move into increasing numbers and types than all of us thought it was. 
Of course, it is not as small as Norway or even Sweden or England. 

Representative Horirrep. Take the case of England; I visited the 
Dounreay station, which is at the northernmost end of England, a 
long ways from their big site and a long, hard trip up there and 
back. 

Dr. Wotman. They are confronted, of course, with the increasing 
problem of distance for approximately the same reasons. I wish there 
were a mathematical formula by which we could equate distance and 
population and safety. Inasmuch as there is not, each of us on the 
committee is burdened with that conscientious task of writing that 
equilibrium. 

Chairman Durnam. This committee, more than any group of people 
inthe country, realizes the problem you face. 

Representative Horrrreip. And the responsibility which you carry 
is really the responsibility of whether this art shall go forward or 
not. If you fail to safeguard the people and we have one large re- 
actor incident in this country close to a populated center, and several 
thousand and maybe a hundred thousand people are contaminated 
by one mistake, this will put the finish on atomic energy for a long 
time as far as further progress is concerned. The people just will not 
stand for it. 

Dr. Wotman. That is right. But in order to derive some sympathy 
for the Committee, which is not our purpose today 

Representative Hoxirreip. You have it already, and our respect as 
well. 

Dr. Wotman. The Committee has been in the course of its last 10 
years of operations in one form or another accused, if not publicly, 
but privately, of retarding the development of the industry for the 
very reasons which you have discussed. That adds to our second 
dilemma. 

I could enumerate perhaps 10 or 15 additional ones. 

Chairman Durnam. Mr. Stratton, do you care to comment ? 

Dr. Strrarron. To discuss moment arily Mr. Holifield’s question on 
the conditional construction permit, it is fortunate that in general 
these large plants take so long a time to be constructed th: at much 
of the safety requirements are met well within the projected area 
of time. 

I would only reaffirm Dr. McCullough’s statement about our con- 
cern of the consideration of hazards from a cost standpoint, we do 
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not consider cost at all insofar as safety is concerned. This Com. 
mittee places no pricetag on safety. 

Representative Horirreip. This is a very heartening statement. | 
hope you will always feel that this committee is 100 percent behind 
you. 

Chairman Durnam. There is no question about that, particularly 
since we will have a display of the incident at Houston on television 
this week. 

Representative Hosmer. As the problem presents itself to you today, 
how much is designing in safety features and how much is designing 
out features that are no longer found to be necessary ? 

Dr. McCut.oucnu. At the present time, sir, I cannot recall any case 
of designing out. Mostly it is the other way. We are designing in, 

Representative Hosmer. To meet all possible contingencies ? 

Dr. McCutioucn. Yes, sir; to be sure that they have faced the 
technical problems. 

Representative Hosmer. We will come to a point somewhere in 
technological development where we start designing out; will we not! 

Dr. McCutnoucu. I hope so, and I think so. 

We have repeatedly turned on the applicant and said, why did you 
put such a thing in there? We have had a variety of answers. Some- 
times they said because they thought the safeguard committee would 
require it. Usually we do not like this. We tell them so. We say, 
listen, you do not put anything in that you as an engineer do not 
think is necessary. 

By and large, I think the people have been conscientious about put- 
ting in the things that are really required and have not gilded the 
lily very much. 

Representative Hosmer. How do you feel the attitude of the British 
is compared to us in relation to the safety question / 

Dr. McCut.ouen. Sir, I have talked to the British. When you 
get down to the technical level, I think you will find that they are 


es 


re eee 


remarkably the same in their philosophy as we are. There are certain | 


differences in some of their actual implementation of their philosophy, 
but basically, it is the same. 

Representative Hosmer. They will take more chances; will they 
not ? 

Dr. McCutxoven. I would rather not say that. 

Chairman DurHam. Having visited all of those installations this 
year, I believe you are correct, Doctor; they are following pretty care- 
fully along the same lines as we are, as far as I could determine. 

Dr. McCutxtovaen. I have also had the pleasure of talking to some 
of the Swedish people and I am surprised how close they are to our 
philosophy. 

Dr. Strarron. We hope to get to the Geneva Conference and may 


come back by way of Sweden and Norway and England and bring | 


back our impressions at that time. 
Dr. McCun.ioven. I think that is one field where the exchange 


2g renee 


would be very valuable to all concerned. I cannot see why we cannot | 


pool that to the uttermost in anyway we can. 

Mr. Ramey. On this comparison with the British, on this Windscale 
accident that they had, does not that indicate that possibly they are 
au little more informal in their safety practices and they have not 
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required operating manuals to the extent that the Reactor Safeguard 
Committee has required of the Commission on this kind of detailed 
consideration for safety. 

Dr. McCutxoven. | think this is what happened: They had not 

iven it as thorough and careful review and written the detailed 

instructions. I think they recognize this. The fact is, as I under- 
stand it, the first white paper indicated that they recognized their 
deficiencies and were doing something to correct them. 

Representative Hortrrerp. Mr. Chairman, at the proper place, 

robably in the appendix, I think this brief report on the Windscale 
incident should be included in our hearings because it is one of our 
most important examples of what actually occurred in the case of 
an accident. I notice it is called an accident, too, and not an incident. 

Chairman Durnam. Without objection, it will be so included. 

(See appendix, pp. 616-620.) 

Representative Hosmer. This incident with the boiling water reac- 
tor was a deliberate incident. 

Dr. McCutiovucH. Are you talking about the EBR1, sir? 

Representative Hosmer. What is it ? 

Dr. McCuttoven. The Borax experiment. 

Representative Hosmer. Yes. 

Dr. McCutnouen. This was a deliberate insertion of reactivity. It 
was not an accident really. 

Chairman Durnam. Mr. Ramey. 

Mr. Ramey. On the question of site selection and location, does the 
Commission have a practice, or do you think it would be a desirable 
practice, when a safety question does arise on location, that alterna- 
tive sites be considered which might serve the purpose better ? 

Dr. McCutioucn. If you are talking to the committee, I do not 
believe the committee has any firm policy on this question at the 
moment. There is a dilemma here. 

If you let them submit comparative sites, you must be careful 
that you do not get in the position of selecting the site for them. If 
Dr. Wolman wants to speak to that, I should be glad to defer to him. 

Dr. Wotman. I should like to comment on that. 

The committee now functions on a given site submitted by the 
applicant. It has always been my judgment that that site may be 
fortuitous for one reason or another. It may be appropriate or 
inappropriate for the particular facility. 

I frequently am of the feeling that alternative site indications 
should accompany the applicants report, as a site person and as a 
person interested in environmental conditions. I often find myself 
flee pushed into a corner of accepting a facility on a location which 
may or may not be quite acceptable to me. 

I think the Commission and the committee have taken what seems 
to be a well-warranted position that they do not want to select the 
site for the applicant. But somewhere beyond that philosophy I 
think we will have to move. Sites sometimes are selected for reasons 
other than total safety. They may still afford safety, but that may 
not be the dominating reason. 

Dr. McCuttovuen. May I add here, sir, that we have asked Dr. 
Wolman to head up a subcommittee to explore this very problem of 
the environmental conditions and how you tackle them and he is 
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pulling in consultants and trying to pull something together. We 
are aware of this problem, sir. 

Mr. Tox. I think one more point might be cleared up and that is 
this: At what points in the process is your committee required to make 
this report on power and testing reactors ? 

The last sentence of section 185 of the act says: 

For all other purposes of this Act, the construction permit is deemed to be a 
license. 

Also, the joint committee report on Public Law 85-256 indicated, I 
believe, that your committee was required to make a report on certain 
types of reactors before the construction permit is issued as well as 
before the operating license is issued. 

Is that your under ‘standing, sir? 

Dr. McCutioven. That is my understanding, sir. 

The wording that Mr. Stratton is reminding us of is that on the 
application—and the application has to be made before a construc- 
tion permit is granted—it is my understanding that we consider it 
before the construction permit is granted. 

Mr. Toit. You issue two reports normally ? 

Dr. McCuttouen. Yes, sir. Maybe more interim reports. But 
certainly the construction permit and the operating license. 

Chairman Durnam. Thank you very much, doctor. 

Dr. McCutxoven. Thank you, sir, for inviting us. 

Chairman DurHam. The committee is adjourned until 2 o’clock this 
afternoon and we will meet in room 1334, New House Office Building, 

(Thereupon, at 12:40 p. m., the committee recessed, to reconvene at 

2 p. m., same day, in room 1334, New House Office Building.) 


AFTERNOON SESSION 


The hearing was resumed at 2 p. m., pursuant to the recess, in room 
334, New House Office Building. 
Chairman Durnam. The committee will come to order. 
This is a continuation of the hearings on the progress and develop- 
ment in atomic energy. We completed the Commission’s testimony 
this morning. 


eer oe 
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This afternoon we have with us Mr. Michaelis from Arthur D. 


Little, Inc. 
We are glad to have you with us. Have you a prepared statement?! 


STATEMENT OF MICHAEL MICHAELIS, ARTHUR D. LITTLE, INC, 
CAMBRIDGE, MASS. 


Mr. Micwaer is. Yes, I believe you have a copy of it, sir. 

Chairman DurHam. You may proceed. 

Mr. Micuaetts. I should like to thank you, Mr. Chairman, for ex- 
tending to me the invitation to present testimony before your com- 
mittee. 

Chairman Durnam. We are glad to have you. Iam sorry it had to 
be so cold. 

Mr. Micwaeruis. Thank you, sir. Fortunately it is not as cold as 
where I came from. 

Last year when I had the privilege of appearing before this com- 
mittee, Mr. Chairman, I urged American industrial and commercial 
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enterprise to take the lead in making atoms for peace a reality 
through atoms for trade. I suggested then, as I do now, that Amer- 
ica’s high stakes in worldwide nuclear power development combine 
uniquely the commitments of foreign policy with the best short- and 
long-term interests of American business. As one method of foster- 
ing atomic trade to national and corporate advantage, I proposed that 
American and foreign companies establish jointly owned enterprises 
to develop and manufacture nuclear equipment, for sale where nuclear 
power is most needed—in Europe and Japan. In the past year, some 
30 agreements have been made for joint ventures of various kinds be- 
tween American, European, and Japanese companies. This is a 
welcome sign of the growing awareness that world markets are im- 
portant to our nuclear industry. 

Today, with your permission, Mr. Chairman, I should like to com- 
ment on the acceleration of our nuclear power program which is 
considered essential for our national posture in world affairs. 

The burden of my argument is that the Government’s price for 
fissionable material and associated processing operations is poten- 
tially one of the most significant factors that determine the course 
and speed of power reactor development. I recognize that major 
considerations in setting the prices for fissionable material have been: 

1. To meet our defense needs for these materials through produc- 
tion in Government-owned plants; 

2. To maintain profit incentives for industry to take over produc- 
tion with private financing at the earliest opportunity. 

This policy has been remarkably successful on the first count: we 
seemingly are getting all the uranium we need—in all the forms and 
shapes desired—albeit at a price. This policy, though, has been only 
partially successful as regards the second objective: Large and essen- 
tial segments of the nuclear fuel business are still in Government 
hands and are likely to remain so for some time, since it is in the 
nature of things that limited commercial markets do not provide 
adequate incentives. I suggest, therefore, that we make a temporary 
sacrifice in order to achieve a long-term gain. 

Inasmuch as the real incentive for industry to finance privately 
all the required fuel operations will derive from the growth of a 
major nuclear-power complex in this country and abroad, I suggest 
that the Government’s fuel price schedule be adjusted to accelerate 
the building of power reactors. This will require a reduction of net 
fuel costs for power reactors—or the time being. This will mean a 
temporary removal of any profit incentive for industry to enter the 
Government-held segments of the fuel business. This sacrifice—small 
in actual practice—will lead to a long-term gain in that the accele- 
rated schedule o reactor building will provide the increased fuel de- 
mand for a realistic and privately financed entry of industry into 
fuel-cycle operations. 

I believe that a suitable revision of Government-controlled fuel 
ee together with assistance on research and development costs 

or power reactors will serve to accelerate our nuclear power program. 

It can do so to the extent needed to maintain world leadership and to 
provide our industry with the increased experience required to partici- 
pate effectively in worldwide nuclear-power enterprises. 
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Furthermore, I submit that a fuel price schedule of the kind I 
envisage need neither affect detrimentally the technological direction 
of reactor development, nor create any imbalance between public or 
private ownership of powerplants. This form of Government assist- 
ance will in effect stimulate a matching of private with public money 
to accelerate both nuclear power developments and fuel services for 
the national good. 

In public “deb: ate, questions are repeatedly raised on the progress 
of our program. Are we leading or are the Russians or the British 
ahead in the race? This question and others like it indicate our 
continuing preoccupation with the means to an end—with the pro- 
eram—rather than with the end itself—with our objective. It is 
fortunate, though, that those of us who have the responsibility to set 
policies have begun to reexamine our purposes. We must define our 
objective precisely. We must express its scope in practical rather 
than ideological terms. We must set a timetable for reaching our 
goal. Only then can we select the program best suited to meet our 
needs, and ‘only then can we measure its rate of progress realistically, 
In short, we should be less concerned with competing with the Rus 
sians and more concerned with competing with our objective. 

As I see it, our objective is twofold: 

1. To develop nuclear power at a rate consistent with our domestic 
needs; 

2. To assist other nations of the free world to develop nuclear power 
at a rate consistent with their economic and strategic needs. 

It is evident that the end objective is the same—to develop econom- 
ical nuclear power. But the timetable differs for the two aspects of 
our objective. Ours is a long-term need, while that of many other 
countries is immediate. 

The question is: Can we establish a development program that will 
properly reflect these differing degrees of urgency, a program that 
will enable us to reach our objective without recourse to practices that 

may be injurious to our private enterprise economy? Iam convinced 
that this can be done. 

Looking back over the past few years of nuclear power development 
in this country, we see many achievements of which we can be justly 
proud. ‘The effort made by industry and Government, in partnership, 
is yielding results which indicate that economical nuclear power will 
become available in this country in sufficient time for our economic 
needs. There may be differences of opinion regarding the wisdom 
of pushing one or another of the many reactor types now under devel- 
opment, but we are fortunate in that our economic circumstances allow 
us the luxury of extensive long-term experimentation to find the types 
of reactors most suited to our needs. 

Many of our friends abroad, on the other hand, cannot afford this 
luxury, in terms of either time or money. However, their goal of 
economical nuclear power may be easier to reach than ours in most 
cases, since scarcity of fossil fuels makes their conventional power 
costs from 50 to 100 percent greater than ours. Nonetheless their 
immediate needs for nuclear power must be met at financial costs con- 
sistent with their national economies. 

Nuclear research, as we know only too well, is a costly undertaking. 
It is remarkable that the United States, Britain, and France each now 
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allots almost exactly the same proportion of its national income, about 
three-tenths of 1 percent, to nuclear research for peaceful uses. How- 
ever, the peaceful work done in each of these countries benefits to 
some extent from its military effort. It is probably more realistic 
to say, therefore, that an amount nearer to six-tenths of 1 percent of 
the national income is needed for serious and independent nuclear 
power development. If we compare this portion of the national in- 
come of different countries with the capital expenditures required for 
the foundations of a nuclear industry, we find that the only other 
countries able to sustain such an effort are Western Germany, India, 
Canada, Japan, and Italy. 

The inadequacy of national funds is, of course, a prime motivation 
for regional compacts such as Euratom and the European Nuclear 
Energy Agency. Even such pooling of resources, however, is likely 
to be inadequate to meet Europe’s nuclear power needs in a suffi- 
ciently short time. Recent estimates suggest that, in spite of con- 
certed efforts, only about 40 percent of Euratom’s goal of 15 million 
kilowatts of nuclear power by 1967 may in fact be achieved. 

In comparison, the installation of a like amount, 6 million kilo- 
watts, need not occur in the United States before the early 1970's. 

These figures indicate, at one and the same time, Europe’s urgent 
need of assistance and the differing timetables for our domestic and 
foreign objectives in nuclear power development. 

As citizens, Mr. Chairman, we tend to think of ourselves in terms 
of world leadership and prestige, while as industrialists and busi- 
nessmen we must remain hard headed in regard to profit and loss 
accounts. ‘These two viws are not inconsistent, even in the case of 
nuclear power, which is certainly no money-making proposition, as 
yet. If we agree that our national efforts in nuclear power must be 
intensified and speeded up to fulfill our international obligations, to 
maintain our leadership, and to strengthen our prestige in this sput- 
nik age, then we imply that this objective is for the national welfare. 
If an acceleration of our effort for this purpose calls for greater 
financial expenditures, the use of taxpayers’ money appears justified, 
provided that it is spent to fulfill our international obligations to 
greatest advantage without unbalancing our national economy. 

There seems little disagreement today with the suggestion that our 
nuclear development program be accelerated for foreign policy rea- 
sons and that public money be used for this purpose, since profit in- 
centives for private enterprise are lacking for an accelerated pro- 
gram. I say this in full recognition of the fact that private money 
is already being spent at a rate adequate to sustain our purely 
domestic nuclear power development effort. 

The $400 million question, therefore, is: How can the taxpayers’ 
money be spent to attain an agreed national objective without dis- 
rupting the established pattern of our private enterprise economy ? 
The point at issue, so hotly debated in these chambers during the last 
2 years, is whether Government assistance should mean public owner- 
ship of the nuclear powerplants. I believe that few would answer 
this question categorically in the affirmative. However, our attempts 
over the past 2 years to find a compromise between public and private 
ownership issues on the one hand and an acceleration of nuclear power 
development to meet national objectives on the other, have been 
singularly unsuccessful. 
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Most of us will agree, I believe, that our claim to world leadership 
in nuclear power can ultimately be sustained only by practical assist- 
ance to other countries in building nuclear powerplants. Europe and 
Japan, in particular, need reactors today. I should like to see us go 
right ahead, in partnership with other countries, to help build these re- 
actors. I am persuaded, however, to recognize also that, in order to 
be more adequately prepared to render assistance—and in so doing 
to enable our manufacturers to reap some deserved profit—it is es- 
sential for us to advance the art of nuclear power by building more 
full scale powerplants at home. That is more plants than would be 
required in the immediate years ahead for our domestic purposes 
alone. 

Industry and Government together should therefore decide how 
many such plants must be built, of what type, and how soon. The 
setting of such a target must reflect the best judgment of utilities, both 
public and private, as well as of manufacturers and independent au- 
thorities in the nuclear field. 

Public money, we have agreed, must flow into these additional plants 
in such a maner as to avoid preference to either public or private 
ownership. And here I come to the crux of my remarks. 

There is another commodity which must flow without such prefer- 
ence; namely, uranium fuel. To a large extent, uranium fuel and 
public money are synonymous, since the major uranium production 
facilities are Government property. This is our clue on how to spend 
public money to build more reactors now without showing preference 
for public or private ownership of these plants: 

A carefully conceived Government price schedule that reduces net 
fuel costs for reactor operators would stimulate immensely the im- 
mediate construction of nuclear powerplants, both privately and 
publicly owned. 

Reference to table I illustrates my point. This table shows the 
three major cost components in nuclear power compared with the 
analogous costs for conventional power. These figures represent an 
estimate of cost reductions that are likely to be achieved at our present 
rate of progress. 
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(The table referred to is as follows :) 


TaBLE I.—Components of nuclear-powered cost (150-megawatt plant, 80-percent 
load factor, 27-percent efficiency) 


EE 




















Mills per kilowatt-hour 
Average con- 
1958-62 | 1963-67 ventional 
powerplant 
@ (1958) 
Capital equipment costs (15 percent annual charge)-.-..-.--.---------- 9.6 6.8 3.2 
Operating and maintenance costs. .-.-.....-.-.-.--- wieimndeidndkdantia 2.0 1.0 5 
Fuel costs (broken down below) -- .-- wih niaive is Iskeiade joes an eaacmaermaa 4.3 2.2 3.3 
15.9 10.0 7.0 
Fuel costs (mills per kilowatt-hour): s 
UF ¢ (slightly enriched) from isotope-separation plant !.....-.-.-.----------------- adel 7.6 
IY TI Bg on nae canscdeundsuansccunnandcnchheueseeeedminmetssdhietnadn aaa eee 9 
IRN. | 6..u..kncncanoucsnnabocdiantetdbsennkuhininsshigdupiandiqny thtatee 1.9 
eae Of apent Tadl..... <2... - <n n nner ween wn ececescwesasecsunaenasensdouasawon a 
Pael reprocessing !. . . .. 2... 2222-2 nnn ene nen een ene c enn nnncnnenseeonsensese .6 
Use charge on inventory !. ........ 2-22-22 nn nec n enn oc nwenccnecenssssoen= 7 
Sk sits erence Aictiia goatee dot sss caps oncosin elnino ten 0s ae cbs pte cescgche chal ep adler ta aaa tania mi ms 
Plutonium eredié.. 06 $98.00 per erems Ghet)'... .. ......2ccecnncecnccnnncnnssccasacesnssuteese 2.9 
Plutonium credit, at $10.50 per gram (net)!.............-..-.....--............---------]-----<-2- L1 
SE UNS GN a sé occ acenccanccsananoencnn aa lean 49 4.9 
NE GONE. 0 odin tidecaccnmnenacnsctcdadddicedinden bused ete eibcstrnbiaupeaianiatadl 43 6.1 








1 Controlled by Government pricing policy. 


Representative Van Zanpr. Is that 15.9 in the first column ? 

Mr. Micwaetis. Yes; 15.9 mills per kilowatt-hour. 

Representative VAN Zanpt. Then what year is the 10 mills? 

Mr. Micnaetts. Toward the end of the 5-year period 1963-67. I 
have for simplicity’s sake used definitive figures to illustrate my argu- 
ment. I believe them to represent a realistic average of the maxi- 
mum-minimum ranges that should more prudently be quoted at this 
time. 

The significant point to note is that although capital costs will be 
reduced by advances in engineering technology, and although oper- 
ating and maintenance costs for nuclear plants can be expected to 
decrease, both of these cost components are likely to remain greater 
than those for conventional plants for some time to come. In order 
to make nuclear power economically attractive, and thus stimulate 

rivate financing of plants both here and abroad, the fuel costs must 

e reduced. 

When we look at the typical breakdown of fuel costs shown in the 
table, we find that those items marked with a star are controlled by 
the Government’s pricing policy. Since these are most of the large 
cost items, it is within the Government’s power to adjust its pricing 
policy in such a manner as to reduce the net fuel costs to powerplant 
operators as needed to stimulate the building of these plants. 
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This I suggest is the manner in which public money should be 
spent—for the time being—to accelerate nuclear power development, 
Guaranties of the availability of nuclear fuels, at costs designed to 
stimulate nuclear powerplant construction consistent with our objec- 
tives, should be given to both publicly and privately owned utilities, 
Such guaranties ‘should be in force for stated periods of time and 
should at least specify the maximum net fuel cost. The guaranteed 
fuel costs must also be set in such a manner as to avoid undue in- 
fluence on the technological trend of reactor devefopment. 

With net fuel costs thus reduced, our estimates show that there 
would be an immediate incentive to build nuclear powerplants, 
Through the building of such plants, technology and engineering 
know-how will be advanced in such a manner th: at, within measurable 
time, utilities could well afford to pay, to an increasing extent, for 
the actual cost of nuclear fuel. 

The pricing schedule for the whole nuclear fuel cycle should there- 
fore be examined periodically to determine when an upward adjust- 
ment of the guaranteed net fuel costs would be justified. Such revis- 
ions would be made only at the expiration of the guaranty period 
then in force. The guaranteed net fuel price should at all times in- 
corporate an adequate incentive for private industry, both manu- 
facturers and utilities, to seek further improvements in fuel effici- 
ency. Ultimately, net fuel costs will thus find their proper commer- 
cial level, at which time a sufficient volume of business will exist, 
insuring adequate profits, for a private fuel industry to take over 
from the Government. 

I am suggesting, therefore, that existing Government control and— 
T should like to emphasize—existing appropriations of public money 
in the nuclear fuel business be used during this transitory phase in nu- 
clear power development, to stimulate a matching of funds by pri- 

rate industry, which would then have a chance of building reactors 
without incurring cr ippling losses. 

The precise manner in which such a Government-pricing policy for 
special nuclear materials and byproduct materials is establis hed must 
be the subject of careful analysis. We should above all recognize the 
power that any nuclear fuel pricing policy can potentially exert on 
the technological course of reactor development. For example, the 
question of increased plutonium credits has already been debated. Al- 
though today the Government can probably afford to pay a price for 
plutonium that reflects its higher weapons value rather than its fuel 
value, the application of such an elevated credit to different types of 
power reactors could possibly lead to reactor design and operation that 
would unduly emphasize plutonium production over electricity pro- 
duction, if this is found to be financially profitable by the operator. 

I would not presume here today to suggest the detailed manner of 
setting up a price schedule for the nuclear-fuel cycle optimized to ac- 
celerate power-reactor construction. But I do want to urge strongly 
that industry and Government explore the possibilities of applying a 
carefully evaluated scale of prices, designed to reduce fuel costs, in 
such a manner as to accelerate nuclear-power development to a rate 
consistent with our national objectives. 

Since fuel inventory in any reactor is independent of plant use, it 
would be proper to consider it as a fixed rather than an operating 
expense in a manner analogous to conventional powerplant bookkeep- 
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ing, where central coal inventory expenses, I understand, are charged 
against fixed costs. (I have not shown it in this manner in table I, 
so as not to confuse that picture.) Particularly when seen in this 
light, it is evident that the fuel policy we are discussing would not 
favor either public or private ownership of powerplants, since it 
would enable both equally to use available capital to finance the pro- 
ortionately high costs of capital nuclear equipment. Regardless of 
kkeeping methods, however, this argument holds true. This form 
of financing nuclear power acceleration is therefore not likely to un- 
balance established patterns of our economy. 

If I may interpolate in my prepared testimony, Mr. Chairman, I 
should emphasize that I refer here particularly to the public versus 
private power issue. I do recognize that other interests, such as the 
coal industry, might take exception to my claim that this ee 
will not unbalance our established economy. However, I do believe 
that any inroads that an accelerated nuclear power program might 
make on the coal industry are going to be extremely small. Against 
this small loss we should set the achievement of economical nuclear 
power as a national objective of great importance. 

Moreover, I do not believe that a giveaway charge can be leveled 
against this approach, since public money will be used to enable nu- 
clear fuel to be devoted to an advancement of the public good and to 
encourage the matching of public funds by equal or greater private 
funds. 

After I had prepared my stestimony, Mr. Chairman, I had news 
of an industry opinion poll just completed by the Atomic Industrial 
Forum. The question was put: 

Assuming increased Government assistance to reactor manufacturers and 
operators, which assistance route should be extended ? 

I was interested to find that 14 percent of the respondents favored 
adjusting fuel prices, and that a further 12 percent were for a revision 
of fuel reprocessing charges. A total of 26 percent, in other words, 
voted for adjustment of net fuel costs, while another 26 percent were 
in favor of preconstruction research and development assistance. Al] 
other suggested forms of Government assistance received fewer votes. 

I personally believe that both forms of assistance, fuel as well as 
research and development, may well be required. Research and 
development assistance has already been considered in previous hear- 
ings, and I shall not discuss that particular subject further at this 
time. 

The purpose of my remarks today is to recommend serious con- 
sideration of a new interim fuel price policy as a means of achieving 
our national objectives for nuclear power development. 

Thank you, Mr. Chairman, for the privilege of appearing before 
this committee. 

Chairman Durnam. Thank you very much, Mr. Michaelis. You 
have presented us a thought-provoking statement. 

I recall when you appeared before us last year, you made a sug- 
gestion which has been carried out to a certain extent in the foreign 
field among participating American manufacturers. 

You state that there has been progress made in this field. 

_Now, your idea of changing the policy on the fuel pricing is en- 
tirely different from the policy in effect today. We have tried to put 
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a price on this or have put a price on it which would be an incentive 
to people to produce plutonium at a profit. 
s that the way you size it up? 

Mr. Micuaeuis. Yes. I baliave the policy that a plutonium credit 
of $30 per gram (which would represent a net credit of $28.50 per 
gram after processing charges) be extended to utilities is certainly an 
incentive for them. 

I do believe, however, that singling out this one part of the whole 
nuclear fuel cycle for subsidy purposes could lead to the danger of 
affecting reactor development in the technological sense. 

It would be conceivable, for instance, to think of reactor fuel ele- 
ments being used in such a manner as to optimize plutonium produc- 
tion rather than electricity production if this is shown to be econom- 
ically advantageous. 

Chairman Duruam. I can see your point there. 

If the price went to a certain level so that you could make a better 

rofit out of producing plutonium rather than electricity, you would 
bs in the plutonium production rather than the power. 

Mr. Micuaeruis. Yes. I suggest instead, therefore, that we examine 
the price schedule of the whole nuclear fuel cycle into which enter all 
sorts of factors as shown on table 1, such as reprocessing charges, use 
charges, and the actual price of natural and enriched uranium. 

Chairman Durnam. Did you take into consideration the price of 
fuel as of today or did you base it on some other figure ? 


Mr. Micuaeuts. The figures shown on table 1 are based on current 


fuel prices. They apply, specifically, to one of the largest pressurized 
water reactors now being built. They are representative of what I 
believe the utility building this reactor will be operating at when this 
reactor is completed. 

Chairman Durnam. Based on the present day prices of fuel? 

Mr. Micwaetis. Yes, sir. My purpose here today is to point out that 
those fuel cost items over which the Government has full control do 
in fact represent the large cost items. If you could reduce this 43 
mills kilowatt-hour fuel cost component—let us say for argument’s 
sake, to 1 mill or even half a mill, for the time being—you would give 
the utility a chance of generating electricity at 11 to 12 instead of 16 
mills. At that price, I believe you would find that a considerable 
number of utilities, both public and private, could see their way toward 
starting on the construction of reactors right now. With the expecta- 
tion of increased technology gains through this construction, they 
would find themselves in a position a few years hence to pay for the 
actual value of the fuel. 

The Government price would then be raised and ultimately indus- 
try would take over when demand for fuel services justify it. 

Chairman DurHam. If we were to cut the price of fuel today to 
$15 instead of $30 a gram, have you any table as to the probable cost 
of power ¢ 

Mr. Micwaettis. Yes. I show this plutonium credit, that I believe 
you are referring to, not quite at the $15 level but at the $12 level which 
has been suggested as the possibly realistic fuel value. You will note 
in table 1, that the gross power costs of this reactor total 12.1 mills. 
Against that I have set the credits that the Government is paying, 
which is for plutonium and unused uranium. The figure of 2.9 mills 
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of plutonium credit corresponds to the price of $30 per gram. The 
figure of 1.1 mills for plutonium credit corresponds to the price of $12 

r gram which many people believe to be a realistic fuel value. 

Therefore, the net fuel costs under the lower plutonium price would 
be 6.1 mills, as against 4.3 mills, and would, in effect, add another 2 
mills, thus bringing power costs nearer to 18 mills instead of 15.9 mills. 

Coming back to your earlier point, Mr. Chairman, this higher plu- 
tonium credit is an incentive. It is an incentive of roughly 2 mills at 
the moment. 

Chairman Durnam. That is, to the manufacturer? 

Mr. Macuaeuis. No, sir; to the utility owning and operating the 
plant. . 

My point is that the Government has it within its power to go all the 
way and reduce the fuel cost temporarily to as low a figure as would 
seem justified to stimulate reactor construction. 

Chairman Durnam. In other words, your suggestion is to subsidize 
them by the low cost of fuel instead of research and development funds 
and other methods of financing ? 

Mr. Micuaetis. I would not say instead of; I would say it would 
possibly be in addition to research and development funds. 

Chairman Duruam. I believe you said 

Mr. Micuaeuts. I did say “in addition,” in my testimony, sir. I do 
not think research and development funds may be enough. This fuel 
assistance, I believe, may turn the edge. The important point I am try- 
ing to make is that this form of assistance would not give preference to 
either public or private ownership of plants. Both groups would have 
an equal chance of profiting from this form of assistance, by using the 
capital available to them to build the actual plant itself and not have 
to foot the fuel expense in addition for a while. 

Chairman Durnam. Your theory there, of course, would be the fact 
that you might have a high-priced production of power in some areas 
and low cost in others ? 

Mr. Micwaeuis. Yes, sir. 

Chairman DurHam. It would be the same to each one whether it is a 
high-priced area or a low-priced area. It would be up to the utility to 
be efficient. 

Mr. Micnaeuts. That is right. It would stimulate the building of 
plants in the high-cost power area first. But that would be the normal 
trend. You are not changing that. 

Chairman Durnam. Mr. Hosmer? 

Representative Hosmer. I would like to ask 1 or 2 questions about 
table No. 1. Assuming your fuel cost figure per kilowatt-hour is ac- 
curate, how accurate would you say are your capital equipment and 
operating and maintenance cost figures ? 

Mr. Micuaeuis. The capital cost figures are based on one of the most 
advanced designs of this particular reactor now under construction. 
These figures are based on prices obtained by utilities from the prime 
reactor contractor. 

Representative Hosmer. Which reactor is that ? 

Mr. Micnaeuts. This is typical of the Yankee atomic reactor. That 
is a pressurized water reactor. 

Representative Hosmer. That assumes that Yankee runs into no 
trouble and everything runs smoothly. 
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Mr. Micnuaeruis. This assumes that the price is at the latest figure, 
which is said to be $60 million or so for capital costs in the case of 
Yankee. It has gone up from earlier estimates. The expectation igs 
that it won’t rise much more. 

Representative Hosmer. Your operating and maintenance costs are 
estimates ? 

Mr. Micuaertis. Those are estimates made by utilities looking at 
the complexity of a nuclear plant of this kind. It may cost as much 
as four times the operating and maintenance costs of a conventional 
plant right now. 

Representative Hosmer. If these items other than fuel costs go up 
very much, a reduction in fuel cost is not going to accomplish the 
purpose that you have set forth in your testimony. 

Mr. Micnaeuis. That is right. ‘If the capital costs should go up 
another 50 percent, reduction in fuel costs alone will not be as much 
of an incentive, At the expected level of capital costs, though it could 
just make the difference. 

Representative Hosmer. Combined with the research and develop- 
ment cost, which is the second thing you suggested, do you feel that 
additional factor would be sufficient to overcome the difficulties ? 

Mr. Micnwaetts. I think it would serve to stimulate the building of 
plants in this sense: A utility considering a nuclear powerplant today 
is looking at its investment on a 20-year basis; that is, over the full life 
of a plant. Yankee today—and, I want to emphasize I am not speak- 
ing for them—with the fuel price figured in at 4.3 mills roughly, feels 
confident, I believe, that over the long life of the plant it w ne probably 
break even, because improvements made in fuel performance, say 5 
years from now, will enable it to make power cheaper, with the expecta- 
tion that overall power costs from this plant might go below conven- 
tional power costs over a 20-year life of this plant. 

An early reduction of net fuel costs, therefore, would turn the edge, 
I think, for many more utilities to take this risk. 

Representative Hosmer. I presume there are people who are less 
optimistic than you, though. 

Mr. Micnaeuis. Iam sure there must be. 

Representative Hosmer. For the record, would you state your con- 
nection with the Arthur D. Little company and what business it is 
engaged in # 

Mr. Micuaruis. Arthur D. Little, Inc., is a research and consulting 
organization with headquarters in Cambr idge, Mass.: I am the senior 
atomic-energy consultant with them. 

Representative Hosmer. Thank you. 

Chairman Durwam. Mr. Dempsey ? 

Representative Dempsry. No, thank you, Mr. Chairman. 

Chairman Duruam. Mr. Ramey ? 

Mr. Ramey. Would you suggest some kind of assistance of this 

nature for foreign development. at all by American manufacturers? 

Mr. Micnaruis. You mean a guaranteed fuel price for foreign 
utilities, essentially ? 

Mr. Ramey. Yes. 

Mr. Micrarnis. TI thought about this and I frankly foresee that we 
might be running into difficulties there because I would anticipate that 
our British and Canadian friends might be very perturbed if the 
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United States were to dump, if you will, nuclear fuel at a very much 
reduced price on what is after all their market, too. 

My thought in this whole presentation is, let us agree that we must 
accelerate the building of plants at home to gain in technology and 
thereby put our industry in a better position to serve international 
markets. The question of how we might assist foreign countries or 
foreign utilities directly runs into a great number of international 
political problems which the State Department and others have spoken 
on from time to time. 

I have not gone as far as saying that we should give the same kind 
of fuel assistance to foreign countries. I think this would need much 
more detailed investigation of all the international factors involved. 

Mr. Ramey. Would the same observation apply that you have on 
page 6 of your statement on the effect of the $80 plutonium buy-back 
price? Would that apply on foreign sales of American reactors, of 
encouraging reactors that would optimize plutonium rather than 

wer ¢ 

Mr. Micuaeuts. I think it might but probably to a lesser extent. 
Since the goal in Europe is for say 10 mills per kilowatt-hour of 
electricity, as against our 7 mills, this goal is not as difficult to achieve 
and the plutonium credit is more in the nature of jam on the bread 
rather than butter—economically speaking. 

I think it might apply to some extent but not as strongly as in our 
economy where we are shooting for a lower competitive electricity 
cost. 

Mr. Ramey. I have one last question. One question or objection 
that has been raised to subsidize through fuel element prices or 
through operation costs is that it is difficult to stop them once they 
get going. Whereas, if you provided your financial assistance by 
means of research and development help, or if you made a capital 
subsidy, it would be a one-shot affair. 

Mr. Micuaeguis. That is right. 

Mr. Ramey. How would you keep this from being perpetuated ? 

Mr. Micwae.is. I believe that this approach through full assistance 
would lead to an increased reactor building program. This in turn 
would lead to faster technological advances in the reactor art, in the 
art of extracting energy from nuclear fuel. I believe, therefore, that 
the price that utilities can afford to pay and still not incur crippling 
losses would rise as time goes along. It would rise much faster than 
it does now. Therefore, the guaranteed fuel price should be reviewed, 
as I have said, periodically, perhaps every 3 or 4 years to tie in with 
a building program which must be established first of all as a national 
objective. It should be reviewed to see if an upward revision is 
justified. 

In the longer term, in 10 or 15 years, it would thus find its normal 
commercial cost level and there would be a sufficient amount of fuel 
business, because of the number of reactors built, for a private fuel 
industry to step in and take over some of the work that the Govern- 
ment is now doing and to set its own commercial prices. 

Chairman Durnam. Thank you, Mr. Michaelis. You have focused 
our attention directly on the point that has worried not only us but 
many people throughout the country. We want to do a job and not 
get involved in this public-private fuss and still retain private enter- 
prise. 
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Thank you very much. 

Mr. Micuag.is. Thank you, sir. 

Chairman Duruam. Our next witness is Prof. V. L. Parsegian, 
chairman of the engineering group, Rensselaer Polytechnic Institute, 


STATEMENT OF V. L. PARSEGIAN, DEAN, SCHOOL OF ENGINEERING, 
RENSSELAER POLYTECHNIC INSTITUTE 


Mr. Parseatan. Thank you. 

Chairman Durnam. We are glad to have you with us this afternoon, 

Mr. Parsectan. It is a privilege to be here and thank you for your 
invitation. 

Chairman DurHam. You may proceed with your statement. 

Mr. Parsretan. I would like to discuss the role of science in engi- 
neering schools, and in particular how to enable these schools to sup- 
port the Nation’s key technical projects more effectively. 

It is necessary to go into this because it seems clear that the main 
stream of educational and research effort at universities is separated 
and out of tune with the major technical effort on which our national 
progress depends. 

For introduction, I would like to follow about 100 young men who 
select science and engineering careers. Many of these hand-picked 
students will enter college with deficiencies which, incidentally, are 
not limited to mathematics and physics. We have much to learn about 
what and how to teach in science and engineering, and fewer than 
half of these 100 will be graduated. A half dozen to 10 may continue 
study to the master’s degree. 

Very few, possibly only 1 or 2, of the original 100 will have interest 
and ability for advanced study at the doctoral level. Such men are 
relatively few, but they are the ones on whom we must depend for 
major basic contributions. 

There would be no difficulty in finding good schools if these men 
have conventional interests. However, it would be unfortunate if 
they should become enthusiastic for the fields that are supposed to 
be of key importance to the future of the United States, such as 
atomic energy, controlled thermonuclear fusion, rocket technology, or 
satellites. 

In the case of these new areas, they would have trouble findin 
colleges with faculties sufficiently informed to guide their advance 
studies. The reason is that the vast system of secrecy surrounding 
these fields, and their own aversion to classified research, have kept 
colleges out for some years. There would also be some difficulty in 
finding suitable thesis research which was not classified. As a conse- 
quence, the young men avoid these areas altogether rather than fight 
the nontechnical handicaps. 

In other words, the present “security” system is ill-designed, and 
discourages our most promising scientists and engineers from going 
-into these new areas when preparing for advanced specialization. We 
cry “shortage of scientists” for these new fields while stifling the only 
supply for such men. 

For example, the new electromagnetics and plasma and particle 

hysics that go with thermonuclear fusion are exciting to many col- 
ege physicists, but they might just as well avoid thinking about this 
secret work. 
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Dr. W. Kenneth Davis of the AEC has said about problems of 
nuclear fuels and materials: 


Only the barest understanding of metals and some of the materials is be- 
ginning to evolve * * *. If ever there was a field in which more fundamental 


research was needed, this is it. 
This was stated in his talk of June 3, 1957, to the Eighth Annual 
Conference on Industrial Research. 

Colleges certainly have interest in this fundamental research. 
Nuclear metallurgy is among the RPI advanced nuclear courses being 
given both at the campus and at the Knolls Atomic Power Laboratory. 
But it is difficult to find theses which are informed on current mate- 
rials research, of doctoral caliber, and yet sufficiently unimportant as 
to be unclassified. The young doctoral students would be out of luck 
here, also, although they are the very men needed for the research 
which Dr. Davis says is so necessary. Clearly, the colleges are pre- 
vented from performing their function of preparing young scientists 
for these important fields. 

Turning to another aspect, Dr. Davis says again: 

ae is a great lack of real basic research work and of support for such 
WOrk. 

Much that is called basic research today is not truly such, and we face a 
paucity of those new discoveries upon which our overall technical advance in 
past decades has been based. 

It may be that this accounts for the low rate with which innova- 
tions appear in our nuclear-power program. 

In contrast, the major lesson of the sputniks points not to the actual 
placing in orbit of the satellites, but to the quality and growth rate 
of Soviet educational processes, and especially the extensive basic and 
applied research which made these engineering feats possible. 

Basic research is not easy to define. There are major examples in 
the discovery of X-rays, of radioactivity, nuclear fission, et cetera. 
It includes extensive mathematical and instrumental developments, 
and painstaking systematic study on the part of many people. 

Such research has flourished best at universities where the motiva- 
tion is knowledge for its own sake. It is almost meaningless to talk 
basic research to a man who has a project to complete, or to directors 
of laboratories who must show new products for their research spend- 


ing. 

Tw prepared are the universities to satisfy the basic research 
needs of the Nation? 

The question has in mind the criticism that the United States has 
not been productive of basic research; that advances in technology 
have depended largely upon contributions from the universities of 
Europe. 

Unfortunately, the criticism by Dr. Davis can apply also to many 
of our universities; they also are engaged too much on applied re- 
search, for several reasons. 

First, even the colleges have not generally achieved tradition and 
zeal for knowledge for its own sake. We do not often enough educate 
men for basic exploration. There is a premium for learning facts, 
but not for questioning them. Asa result, many scientists would have 
difficulty in undertaking basic research. 
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Secondly, there is too little money to encourage exploratory think. 
ing or for research that has no immediate application. Many Gov- 
ernment : agencies will sponsor only applied research. 

Third, basic research does not spring out of thin air; it often has its 
best source in challenging questions as to “why” and “how” of phe- 
nomena connected with major technological developments. All of 
the existing new fields mentioned above, atomic energy, reactor-fuel 
elements, thermonuclear research, new rocket fuels, satellite tech- 
nology, could indeed become springboards for many basic research 
programs in colleges, if only they were not squelched by the bondage 
of secrecy. 

For example, I remember that some years ago uranium tetra- 
fluoride—or green salt—could be produced by two different processes, 
The salts from the two processes seemed to be identical, but they 
did not react the same way when used to produce uranium metal, 

The production people simply eliminated the one process without 
feeling responsibility for pursuing why the two reacted differently, 
I do not know the current status of that question, but at the time it 
appeared that a college research study of this unique process might 
for the first time have given understanding of the basic molecular 
mechanism of metal reduction, about which we know very little. Un- 
fortunately, this example is typical rather than an exception. 

Such restricted interest in basic mechanisms is the very cause of 
the condition which Dr. Davis deplores. The Atomic Energy Act of 
1954 encourages basic studies, but Congress might consider providing 
further stimulus to correct the situation. 

For example, would it not be appropriate for Congress to include 
in each major production and development budget spec cific assignment 
of responsibility to initiate and support suc h studies as might be 
pertinent to understanding of basic processes ? 

One may ask, Should not basic research funds be administered only 
by research divisions’ I believe such restriction is undesirable, be- 
cause it completely disassociates basic interest from major activities 
such as reactor development. While we should support any basic or 
exploratory program that appears attractive, a very large number 
of top-quality research must find origin in questions connected with 
development programs. This would be so, both because we need 
basic understanding of our present operations and, also, because many 
science and engineering faculty members would have difficulty in 
conceiving more attrac tive progr ams. 

There is one important requirement in all of this; namely, that the 
college investigator be permitted complete freedom in the conduct of 
the investigation, within limits of his total budget. That is, his 
primary goal must be basic understanding, not solution of engineer- 
ing problems except as incidental advantage. 

The last aspect I would like to discuss has to do with financing and 
contractual procedures, which become particularly troublesome “when 
the intangibles of research are added to the problems of financing 
buildings, equipment, and conventional operations. 

( ‘olleges have been caught in quite a squeeze between the deflated 
dollar, higher costs, lower income from endowments, and loss of staff 
to higher paying industry. Philanthropists with large gifts do not 
seem to abound. Tuition, while high, still pays only about two-thirds 
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of the actual cost per student. Each year demands greater effort to 
solicit gifts to keep the institutions alive. 

Science and engineering schools have the major problem of provid- 
ing adequate laboratories and equipment. Research has become very 
expensive. Meanwhile, schools ought to provide research environ- 
ment and oppor tunities to he Ip thousands of graduate students to be- 
come better prepared for the new science and engineering of this 
decade. These graduate students must lead our technology, and 
strengthening their opportunities is much more important to the Na- 
tion than training more undergraduates would be. 

As a result of shortage of funds, and of our “security” practices, 
these young scientists and engineers are denied contact w ‘ith the basic 

research problems which Dr. Davis states are so important to the re- 
actor development program. 

It would seem that if each Government division were specifically au- 
thorized by Congress to support basic research at universities to the 
extent of 10 percent of its development budget, we would rapidly im- 
prove both the manpower and the basic research picture. Our grad- 
uate students could be given v astly improved preparation for the new- 
est technology. Each main division could be sure that its long-range 
research interests were not forgotten. 

Incidentally, I would expect this procedure to vastly increase the 

value of university research, which is now supported by many agencies. 
In my opinion, current research programs too often lack awareness of 
the main developments to be as good as they can be made. 

There are other problems. All Government agencies have avoided 
paying full cost for work done at colleges. Overhead allowances, 
which range from 100 to 250 percent to profitmaking industry, are 
arbitrarily squeezed down to values well below actual costs in the 
ease of colleges, ranging from 15 percent to about 90 percent. Al- 
lowances for buildings are avoided if possible. Benefits to teaching 
of students must be avoided. ‘The school must show substantial par- 
ticipation in sharing expenses, in the form of buildings or equipment 
or salaries, or all three. 

There may have been justification for some of this in pre-Sputnik 
days, but we can no longer limit the Nation’s research potential to 
the financial limitations of — Nor can we prejudice the ad- 

vanced training of graduates, or the choice of programs which need 
attention, by dependence ‘ake on colleges that can find participation 
money. 

Administering funds for university research has been a new experi- 
ence for Government agencies, and they have not done too well. Re- 
search objectives, procedures, progress, are likely to be hazy and un- 
clear in comparison to manufacturing operations, and nonscientist 
agents have had great difficulty with “them. This has often led to 
distrust, restric tions, and irritating controls. Colleges resent deeply 
the maze of redtape that clouds nearly every aspect of dealings with 
the Government. 

Meanwhile the majority of public servants also feel caught in a 
hopeless tangle that they can do nothing about. 

After 7 years of intimate involvement, over half of which I was 
with the Atomic Energy Commission, it is my opinion that Congress 
should consider taking the initiative to help correct the situation. 
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I suggest this in part because it appears that the large Government | S 
agencies are too enmeshed in complex operations to be able to find a res 
solution. Also, solutions are likely to require simplifying legislation, 100 
and revision of budget authority, which are informed on the details C 
of the problem. eau 

It is particularly important that final solutions be based upon con- oe 
fidence in the executive agencies and in the contractors, otherwise un- bov: 
necessary legislative restrictions have a way of snowballing into an a 
avalanche of controls and redtape by the time they reach the con- rin 
tracting officials. ate 

I suggest that Congress consider initiating a study, with the sup- ente 
port of the executive agencies, educators, and representatives of in- M 
dustry, of all aspects of the problem. The study might explore the coll 
questions of total national basic research financing, college research hy 
financing, long-term financing, and might develop guides for initiat- vas 
ing, contracting, auditing, administering, and terminating of research gift 
projects. toc 

The study might also consider how the leading scientists of the him 
Nation can aid the Government in planning long-range and basic re- C 
search in more effective cooperation than has been achieved thus far. | — ¢pir 
In summary : live 

1. Every effort should be made to enable universities, their facul- | T 
ties, and graduate students, to participate intimately in the wide tale 
range of basic research activities that contribute to the development sect 
of atomic energy, controlled thermonuclear fusion, rocket, and satel- qua 
lite programs. This is necessary both because the projects need this | nat 
support and because graduate students must be better prepared to | — oyg} 
contribute to the newest technologies. _ 

2. This requires that the vast systems of information controls be | per 
eliminated as a way of life, that secrecy be limited to weapons design E 
and test, that basic research results be once more “bornfree.” you 

3. Much more money is needed to support basic research at uni- [| — }haj 
versities. As an important step, it is recommended that Congress in t 
consider specific assignments of 10 percent of the development budget | — Th¢ 
of each Government agency for the purpose of supporting basic ree | We 
search at universities, pertinent to the processes and long-range in- : Scic 
terests of each division. Ste 

4. An uncomfortable situation exists with reference to Government doit 
redtape and contracting procedures. It is urged that Congress con- y 
sider initiating a study to develop clearer overall objectives, as well vet 
as simpler contracting procedures, for university research. kt 

Chairman Duruam. Thank you very much, Doctor. You have | we 
given us an excellent statement and one which I think I pretty well mol 
agree with. '  owr 

In the beginning you make a statement about 100 men going to | tha 
college and finally winding up with a half dozen with a master’s de- I 
gree and probably 1 with a doctor’s degree. stuc 

Do you base that on any firm figures or is that just a figure pulled citi 
out of the air? and 

Mr. Parsectan. The ratio differs greatly depending on whether one cou 
is talking about science students or engineering students. In the case at t 
of engineering students very few continue to the doctoral program. cite 

In the case of science students, more do. mo’ 
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So you might refer to this as being something pulled out of the fig- 
ures that are available without saying what the composition of the 
100 students might be. 

Chairman Duruam. I know it must be quite a large percentage be- 
cause I have seen the same thing happening in my own hometown 
where I have lived for 50 years or more, where you have very few 
boys at the doctor’s degree level. You did not elaborate on the causes 
for this and whether or not it was a lack of training, beginning in the 
primary education field, whether it is the teachers of the colleges, or 
whether it is a lack of student interest. Do not all those things 
enter into this? 

Mr. Parsecian. They all enter into it. The students who come to 
colleges are not very well prepared. While the mathematics and 
physics — of their training certainly need attention, other as- 

ts also do, and particularly improving of the opportunity for the 
gifted student to achieve his maximum capacity. When he comes 
to college, I might say, we are not too well prepared to do the best by 
him in colleges either. 

Chairman Durnam. I am a firm believer in basic research. I 
think it is fundamental if we ever expect to extend our economy and 
live, in an ever-growing population, in this country and in the world. 

These frontiers are very costly and time consuming and require 
talent. To get that talent you seem to think at the present time that 
secrecy has had a great effect in the development of people who are 
qualified to carry out basic research. I think that is an important 
matter. If that is a real cause the country ought to thing of it seri- 
ously. I think that is part of it. Ido not blame it all on that. Iam 
very much like you are, I do not like to be pushed around by Govern- 
ment redtape. 

Having worked in the atomic-energy field for a good many years, 
you have the experience and speak from knowledge. How to get at 
that with the amount of money we are spending today on research 
in this country, which is a tremendous sum of money, is the problem. 
There are probably $2 billion or more in all fields of Government. 
We are putting out scholarships. I forget how many the National 
Science Foundation has put out this year in trying to encourage 
these students. Also, private industry throughout the country is 
doing a lot. 

You seem to think it could be better coordinated in one basket, if I 
get your point. 

Mr. Parsectan. I think that is it, sir. From the secondary schools 
we fail to challenge the gifted student. It would not take more 
money to challenge the gifted student and get him excited about his 
own future and his own development. It would take some teaching 
that is designed to excite his interest. 

In the colleges we fail in the same way. We do not challenge the 
student. We, for example, can not challenge him with the most ex- 
citing technical developments of this decade; namely, atomic energy 
and these other things that I mentioned. They are taught these as 
courses, that is true, and we have no end of material we can throw 
at them; but men, at this advanced graduate study level, are not ex- 
cited about what has been. They are more excited and should become 


more excited about what is going on now and how they can pitch into 
it. 
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Chairman Duruam. We have just concluded hearings with 30 or 
more of the top scientists in this country, teachers, laboratory men, 
and people who are qualified to speak, and I believe it was the general 
agreement among them, in arriving at some increase in this which 
everybody is dem: anding, that we could not possibly spend over 50 
percent more money than we are spending at the present time and get 
good results. 
~ Mr. Parsreran. I do not think, sir, it is only a question of how much 
money we spend. 

Chairman Duruam. I agree with you on that. It is the applica. 
tion of it. 

Mr. Parsratan. We need much more money spent. However, 
spending much more money would not reflect directly on the activities 
in which the Atomic Energy Commission is deeply engaged. For 
example, in the development of better production processes and the 
reactor development program itself, unless in the course of spending 
of this money there was challenge to the students on the particular 
problems that are the key problems of this decade, one can spend no 
end of money on research, but we cannot afford all that. 

Chairman Duruam. I think I see your point in this matter. 

Of course, under present-day conditions there is probably no college 
in this country that could build a cyclotron out of its own funds which 
is absolutely necessary today if the student wants to carry on basic 
research in the particle field. 'The Government has to participate in 
that and if it classifies something, it keeps it away from the students 
and very few get the benefit of it. It is the taxpayers’ money, after all, 
that is being spent. 

Mr. Parsecran. Yes. 

Chairman Durnam. It seems to me that the educators and those 
who are in charge of these programs could be very helpful to the 
Congress. We have been very liberal here in contributing to research 
and development. 

I think everybody is deeply appreciative of what we have done in 
the last 50 years. We have made quite a bit of progress. 

Mr. Parsectan. Yes, sir. 

Chairman Durnam. I do not want us to be stymied because of the 
lack of brains to put together with the money we have appropriated to 
produce results. 

We people here are not scientists. We have to depend on the people 
who have the scientic brain. I could never have passed a physics 
course if I had not had a good teacher. If a man is going to get 
into this field of high competition in a couple of years, the student 
has to have a very good technical education. 

Mr. Parsrotan. Yes, sir. At Rensselaer, it turns out that nuclear 
activities constitute a major activity. We have a cooperative pro- 
gram with the Knolls Atomic Power Laboratory. We provide the 
advanced nuclear courses to the staff of that laboratory. 

The things I have said I have said with this intimate involvement 
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in a teaching program which, however, falls short because it is not a | 


probing research program. The need is for some money. The need 
is also to eliminate the handicaps that stand in the way of our doing 
more and other colleges also doing more. 
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or | Chairman Durnam. I do not have any knowledge as to how many 
oN, thousands of contracts there are in the universities. I am trying to 
ral | get that information now from all the Government agencies down- 
ich fown. All of the universities, knowing they are going to be classified 
50 when they go into these basic researe h fields, still seem to want these 
ret | contracts. 

“of I have always felt that this was the way to do this thing and not let 

ch the Government do all the basic research and get into “the field of 
education and everything else in this country. 

0a. I think the universities can do it so much better if the program is 
properly run. 

er, Mr. Parsecian. Yes. 

ies Chairman Durnam. Mr. Price? 

‘or Congressman Price. Doctor, in the final paragraph of your state- 

the ment, where you summarize, you state: “An uncomfortable situation 

ing exists with reference to Government redtape and contracting pro- 

lar cedures.” Have you had personal experience in this field that causes 

no you to make that statement ? 

| ° Mr. Parseaian. Yes, sir. I was responsible, as authorized repre- 

' sentative for a good many of the contracts that the Atomic Energy 
Ege } Commission supported in the northeastern universities, so that both 
ich | from the experience with the Atomic Energy Commission and more 
sic | recently experience in the college, I am led to say this. 
sin | Representative Pricer. This would be based, then, on the delay in 


nts | the assignment of research work as a result of the redtape they must 

all, | go through before they consummate a contract, or what is the basis 
of your complaint here # 

Mr. Parsraian. I think the complaints might begin, first, with the 


08e nature of the program that is proposed by an investigator in a college. 
the | We used to have a good deal of trouble in making the proposals that 
rch } were sent in to be informed proposals, informed in the sense that 

if they wanted to work on a particular subject they learn what else was 
2 in going on in that area before proposing something new. 


They would not, for example, want to propose something that was 
| already done. 


the | We used to try to give them such help as we could. The prine ipal 
d to | investigators were usually cleared for access to classified information. 
But by and large, these gentlemen would not refer to classified in- 
ple | formation if they could avoid it. Insome of the principal universities, 
‘ics the faculties have voted that they will not get involved in classified 
get | research. 
lent | Once we got past the definition of what they wanted to do, from then 
on it was a question of how to get the funds. Could the school afford 
lear | to undertake this work? Much of the difficulty came with trying to 
pr o- squeeze down on the overhead that was allowed and the contribution 
the that the schools would be required to make. The school had to limit 
the amount that it could take. Then, if there was construction in- 
nent volved, if there were modifications to buildings, there would be all 
ot a kinds of problems as to what they were authorized to do, who would 
1eed pay it, out of what funds. 
ing Construction funds, incidentally, constitute a sore spot because 


of the distinction that is made. 
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Then it would be the question of what people would be on the pro- 
gram, the keeping of time records and the auditing, and going back 
and reauditing some years later; a school never knew whether it had 
so many dollars or something else because of a succeeding auditin 
and renegotiation of overhead rate. All of these things cause 
handicaps. 

Representative Price. Would some of the redtape involve restric. 
tions imposed upon people participating in a research problem by too 
much direction ¢ 

Mr. Parsee1an. No, not too much direction. The Research Di- 
vision of the Atomic Energy Commission has been very careful on 
that point. This has been “done very creditably by them. The re. 
search that was undertaken was not directed, certainly, but also in 
many cases it was not informed to the extent it might have been on 
the part of the investigator. 

Representative Price. Would you think that the universities 
throughout the country would have much more to contribute to re- 
search in the thermonuclear program than they are now contributing! 

Mr. Parseatan. Yes, sir. 

Representative Pricer. What are the restrictions on the university! 
Why could they not participate in basic research of their own in this 
field 2 

Mr. Parsecran. In the first place, there would be some question as 
to whether they could have access to the information without spe- 


2S LT TR TT ETT 


cific authorization. There are not many schools that would ask for | 


specific authorization and the necessary controls that would go with it, 


Secondly, there would be the serious question of whether they could | 


afford to get into it, since this will cost money. Any project in this 


area is likely to cost money. It takes time for the faculty members to | 


get into the problem to learn the details in order to define some spe- 
cific program they might undertake themselves. 


Representative Price. Have there been any universities desiring to | 
get into the thermonuclear research that have not been allowed to get | 


into it ? 
Mr. Parspetan. I am not aware that any have been denied access. 
However, speaking for my own school- 





Representative Price. Let us put it another way. Have any ex: | 


pressed an interest in the program that have not been encouraged to 
get into the program ? 

Mr. Parsecian. I do not know any who have actually made such 
an expression. However, I am afraid they are simply discouraged 
from trying it, as in the case of my own school. 

Representative Price. Do you know any specific individual scien 


tists who would like to get in who have not been able to participate | 


in the program ? 
Mr. Parsecian. We have a faculty member who has been trying to 


get authorization for access to the thermonuclear literature on the 


campus. 


Representative Price. Has this scientist made formal applica- 


tion for such information ? 
Mr. Parsrecian. We have made formal application; yes, sir. 
Representative Price. Has your application been acted on one way 
or another ? 
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Mr. ParsectaAn. I think it has been under consideration for quite 
a few months. 

Representative Price. How many months? 

Mr. Parsecian. My guess is that we started this maybe 5 months 
ago. , ae 

(Nore.—Mr. Parsegian later determined that the RPI application 
had been made on May 31, 1957, but denied September 26, 1957, on 
the basis that RPI did not qualify under the revised criteria set forth 
in sec. 25.15 of 10 C. F. R. 25 as amended August 15, 1957.) 

Represent: itive Price. You want to receive this information be- 
cause your institution would like to conduct some basic research into 
the problem on its own, or is it in the nature of seeking a Federal 
grant to conduct research on the program ? 

Mr. Parsecian. It would be both, but, first, we would have to know 
what there is there that we would want to get into. Then we would 
propose a program that might be supported. It turns out, inciden- 
tally, that a man on our faculty is closely informed on developments 
in that area, but not while he is on the campus. 

Representative Price. What would be the reason that he would be 
closely informed on developments in that area ? 

Mr. Parsectan. From past connections. 

Representative Pricr. From past connections? 

Mr. Parsecran. Yes. 

Representative Price. But he does not now, as a member of your 
faculty, have access to information in the program ? 

Mr. Parsectan. He has been attending meetings on thermonuclear 
subjects when these meetings have been called. But there has been 
difficulty in getting authorization to have literature sent to the college 
so that others might also participate. 

Represenative Price. Is it the feeling of yourself and your faculty 
that, if given access to available information, there would be some- 
thing that you could contribute to this program ? 

Mr. Parsectan. Y es, sir, providing we can afford to. 

Representative Price. Would th: at be true with many other univer- 
sities’ scientific faculties? 

Mr. Parseatan. I am sure it is so. 

Representative Pricr. Have you ever heard it discussed in scientific 
circles along that line? 

Mr. Parsreran. I think, sir, if you had been at the physical society 
meeting recently, when a session was devoted to this, and if you were 
to observe the excited interest that there is in the subject among physi- 
cists, I think the answer would be that there is a great deal of ‘interest 
that needs to be cultivated. 

Chairman Durnam. I asked the question yesterday, why we did not 
declassify all of this field. I will ask you the same question. Do you 
think it ought to be declassified with no security involved? I am 
speaking of the controlled thermonuclear. 

Mr. Parseatan. Would you like me to answer that, sir? 

Chairman Durnam. Yes, sir. 

Mr. Parsratan. I think it is simply that we have not yet developed 
the guts to get out of the old rut. 

~ Chairm: an Duruam. That is based on the fact that the knowledge 

8 pretty well known in all the other countries at the present time. 
So what are we locking up? 
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Mr. Parsectan. Yes, sir. I 
Chairman Duruam. I have felt the same way you do for quite a que 
while. Certainly, some areas should be restricted because security per 
is involved. Do you think this is growing worse or better? We I 
have declassified a lot of material, as you know, in atomic energy. I 
Mr. Parsectan. Yes. me! 
Chairman Duruam. We had to pull a lot of teeth to get it done, but the 
we made a lot of progress in that field. Today we have decl: issified We 
thousands and thousands of documents which a few years ago were tim 
stamped “Secret” by somebody who wanted to put something i in the } 
file quickly. pre 
Mr. Parseotan. I think there are two basic obstacles. One is the I 
tenor and spirit of the act itself, which at the moment still seems to of ¢ 
assume that atomic energy is a thing restricted to the United States } 
Government, and with tolerance toward bringing in others on occasion, inv 
I am afraid, sir, I must say that the spirit. is still that. It permits tall 
control to that degree. 7 
Secondly, even if the rules set up by the Classification Oflice were sid 
s liberal as we are led to believe they are, the interpretation of these ] 
valade going all the way down the line to the tens of thousands of sib 
people who originate documents, and the tendency on the part of tha 
people to play safe and classify and overclassify—all of these tendto | in 
continue the problem and make it worse than the rules would neces- [ r¢ 
sarily require that they be made. ) ac 
Chairman Duruam. I think there is another matter which is serious, ] 
and that is the fact that free discussion by you people who have | ma 
superbrains is of great value in the field of basic research. Is that ha 
having an effect on ‘the present field of basic research. 
Mr. Parsecran. Applying it to atomic energy on our campus, we sta 
offer 16 graduate courses having to do with the various aspects of 
atomic energy. Some of these try to be quite advanced, like advanced irc 
nuclear metallurgy, thermal stress analysis of nuclear systems. How- | 
ever, invariably, each becomes a course where one tells what has been | pe 
done. One does not come to grips with the latest developments in the the 
field. So, free discussion is limited to free discussion of what some- ha 
one chose to give us to discuss. That, sir, is not the kind of thing that 
will grow properly as basic research in a university atmosphere. th 
Chairman Duram. In other words, we put a tool in one of our cla 
laboratories that costs $4 million or $5 million of taxpayers’ funds . 
and that is confined to a certain area, and a few individuals have that a] 
knowledge which would be of great value if spread over the whole 
field. | 
Mr. Parsectan. I might give another example. Under sponsor- 
ship of the Atomic Energy “Commission, we are developing a sub- yo 


critical reactor design which utilizes a pulsed neutron source, 
Incidentally, we have | great confidence in the value of such a tool for 
colleges in contrast with some other training devices. We learned of 
that a similar subcritical assembly with pul: sed neutron source had 
been used in a national labor atory with rather interesting results. 
The thing was much more useful for ans ulyzing reactor behavior than 
we had at first been led to believe was the case. 

We invited the man who had done that work to come to Rensselaer | 
to give a talk on the subject, and the physics department, electrical | 
engineering department staff, and others were there. ” 
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In the course of that discussion, I asked the speaker the simple 
question: “What was the neutron flux that you used in your ex- 

riment ?” 

He replied, “That is classified information.” 

Representative Price. Doctor, before I yielded to Mr. Durham, you 
mentioned a meeting of a large group of scientists who were discussing 
the desirability of getting into the controlled thermonuclear program. 
Were these people all people outside of the program at the present 
time or did it include some who are in the program at the present time? 

Mr. Parsecian. There were people who are in the program at 
present. : ‘ ' 

Representative Price. Did they have the same feeling on the matter 
of declassification as the others ? 

Mr. Parsecian. I have not talked to them lately. I used to be 
involved with them when they deplored this secrecy, but I have not 
talked to them in the past cou le of years. 

The ones who were excited, and clearly showed it, were people out- 
side the program. 

Representative Price. There have been statements made by respon- 
sible people within the controlled thermonuclear program to the effect 
that they believe that every scientist who had something to contribute 
in this field and who had expressed a desire to participate in this 

rogram has had the opportunity to do so. Do you think that is a 

actual statement ? 

Mr. Parseaian. First, sir, I do not know how anyone can dare to 
make the statement that everyone who had something to contribute 
had been heard from. 

Representative Price. Then you would say that is not a factual 
statement ? 

Mr. Parsecian. Iam afraid I must say that, sir, because ideas spring 
from unusual places and from unexpected quarters. 

Representative Pricr. Do you personally know, without naming 
people, of scientists who are interested in this area of controlled 
thermonuclear who have expressed interest in the program and who 
have not been able to get into it ? 

Mr. Parsretan. Last year when I appeared before you, I quoted 
the MIT reservations about getting into this work because it was 
classified. So for 2 years the MIT people stayed out of it. 

At the present time I understand they are involved in it but on 
a rather limited basis because of the classification. 

Representative Price. That is all, Mr. Chairman. 

Chairman DurHam. Are there any further questions? 

If not, thank you very much, Doctor. We appreciate very much 
your coming down. 

Mr. Parsreran. Thank you. 


Chairman Durnam. The next witness is Mr. Jerome Luntz, editor 
of Nucleonics. 


STATEMENT OF JEROME D. LUNTZ, EDITOR, NUCLEONICS, 
ACCOMPANIED BY JOHN E. KENTON 


Mr. Lunrz. Thank you, sir. 


_ Mr. Chairman, I appreciate your kind invitation for me to testify 
in the 202 hearings. 
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My name is Jerome D. Luntz. I am the editor of Nucleonics, a 
publication of the McGraw-Hill Publication Co. I have been with 
Nucleonics for the entire 1014 years of its existence. 

The principal part of my statement will be on item 2 in the list of 
suggested topics you provided with your invitation. This is the sub- 
ject of atomic power. In addition, I will comment on item 4, fusion, 

First, with your forbearance, I would like to repeat a statement I 
made in the 1957 202 hearings. I do this to point up the fact that 
there has been no real improvement in the situation mentioned since 
last year. 

Because we in the United States are at a crucial point in the growth of our 
atomic-energy industry and in the development of related policies, it behooves 
us to do right now what should have been done some time ago; namely, set 
clear-cut goals on where we want to be going. What do we want to achieve 
domestically and when? What do we want to achieve internationally and 
when? An elaboration of the latter question is, what do we mean by world 
leadership in atomic energy? Obviously, the answers to these questions should 
provide the guidelines for future activities of both Government and private 
industry. 

Although very considerable technological progress has been made in 
the United States nuclear power program in the past year, we have 
still not come to grips with our need to devise an imposing, dynamic 
and dramatic program that will truly serve the international needs of 
the United States. These international needs are now even greater 
than before because of the recent highly publicized achievements of 
other countries in science and technology. 

I firmly believe that we can easily make use of our excellent capa- 
bilities in atomic energy to recoup some of the face that we have lost 
in the world. But, if we are to do anything, it must be done im- 
mediately. 

Before commenting on the civilian power program, I would like 
to go on record as supporting the legislative proposals made by Sena- 
tors Anderson and Gore and Representatives Durham and Holifield 
on the role of the Atomic Energy Commission in the development of 
nuclear reactors for space vehicles and rockets. With the likelihood 
that nuclear energy will be important for such purposes, there is 
little question but that AEC and the atomic-energy industry could 
do the best job in the shortest time on the nuclear machinery. Both 
the talent and the facilities are available, and there need be no inter- 
ference with the civilian atomic-energy program. In fact, as has 
been shown clearly in the nuclear Navy program, there should 0 
great benefit to both efforts, space and civilian power, by concentré 
tion under the AEC umbrella. 

On the civilian power program, international considerations—the 
need to establish and maintain world leadership, the need to be able 
to offer other countries concrete assistance—demand a much larger 
effort on the part of the United States. Because the motivation for 
doing this is a Government policy consideration, obviously it should 
- the responsibility of the Government to see that money is made 

railable for carrying it out. 

There seems to be little doubt in the minds of most people in the 
atomic energy field on both these points—need for larger effort and 
need for Government support. 

To get a clearer picture of this, Nucleonics has just completed a 
survey of the atomic-energy industry. A summary of the results, 
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prepared by John E. Kenton of the Nucleonics staff, is attached as a 
part of this statement. Because most of the key people in the field 
were contacted in this survey, I feel that the results are an accurate 
reflection of the thinking of the industry as a whole. 

Among other things, the survey clearly shows support of the need 
for the United States to be the world leader in atomic energy and of the 
consequent need for the United States program to be accelerated. 
However, implicit in the results, in the form of the top score for “diver- 
sity of types of power reactors being studied or experimented with” 
as a criterion of world leadership, was a belief that the basic course 
of action in reactor development followed by the United States thus 
far has been the correct one. The respondents apparently felt that 
diversity of approach is still important for the United States. 

But with the presumption that foreign policy goals will be imposed 
on the domestic program, the respondents recognize the need for in- 
creased research and development, and for the development of ex- 
portable technology. ; 

Perhaps the most interesting result of the survey was the clear-cut 
desire and need for subsidy on the part of industry, subsidy of re- 
search and development and fuel costs. A lesser majority favored 
subsidy of capital costs. 

Interestingly, if there is to be a subsidy, both the utilities and the 
manufacturers felt that the utilities should be the ones to be subsidized. 

The results of the survey are tabulated on the second page of the 
attachment. I shall be happy to elaborate on any part of it. 

I would like to mention here for the record that the small table 
that appears on the final page of the survey has a typographical error. 
The heading for that table should read “Anticipated nuclear equip- 
ment imports.” 

Representative Hoxirretp. Which column does that apply to? 

Mr. Lunvrz. That applies to all three columns. 

Representatives Houirretp. That all goes together ? 

Mr. Luntz. That should be the title of the entire table. 

With the assumption that some form of acceleration is to be striven 
for and that the Government will support it in some manner, the 
knotty questions are: 

What kind of a program should be developed and how should it 
be carried out ? 

Answers to the first question are made easier when a time factor 
is introduced. 

In our survey, Mr. Durham’s proposal of last year that there be 
a 10-year program was essentially supported. Presumably, AEC 
could extrapolate its present reactor program to cover a 10-year 
period in such a way that, by 1968, the United States should have 
pretty good indications of which reactor types will produce competi- 
tive power in the United States and which will not. Similarly, as a by- 
product of this effort, but in a shorter period of time, data will be 
developed that will be useful to our foreign friends. 

On the matter of how to implement any new program that is 
devised, we should not lose sight of the fact that nuclear power is 
very important to the United States, domestically, right now. In 
the near future it will have an even greater domestic importance. Cer- 
tainly as soon as nuclear power becomes competitive within the United 
States, it will be a vital force in our economy. 
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This, then, makes it important for us to realize that policy decisions 
that are made today are as important in determining the future frame. 
work of United States atomic-energy development as were both the 
McMahon Act and the 1954 law. 

The ambitious program that needs to be initiated calls for the closest 
coordination between Government and industry. We need to have 
a strong governmental setup for the advanced thinking necessary as 
the underpinning for our atomic economy. We need to Shave a strong 
nuclear industry for the carrying out of applied technology. Both 
have a vital role to play. 

It should be expected that over the life of, say, a 10-year program, 
some ideas will evolve that will look more interesting than they did 
at the outset. Other ideas, including certain reactor ‘types s, may look 
less interesting as time passes. This suggests the need for flexibility 
in the whole approach. 

There should be no fear of abandoning ideas or projects if they 
prove to be uninteresting from the economic or technical point o! 
view. We should not wed ourselves to any particular reactor or ap- 
proach just for the sake of having one of ‘that particular kind. We 
should be looking for sophisticated and useful results. 

The overriding influences on whatever course of action is followed 
are: 

1. A specific objective must be achieved, including, in part, 
the building of certain kinds of reactors; and 
2. A strong and efficient nuclear industry must be fostered. 

The first objective is not in any way incompatible with giving in- 
dustry a major role in the building of reactors called for under a new 
program. Industry can make major contributions to achieving the 
desired time schedule and to reducing nuclear power costs. 

The Government should not foot the entire bill. Rather, industry 
should be given incentive to spend its own money backed up by some 


form of subsidy that would be justified by the international considers- | 


tions involved. 

Perhaps some sort of an approach as the following should be con- 
sidered : 

In a program devised by AEC in consultation with industry spe 
cialists, it might be decided that certain facilities and projects should 
be undertaken. Industry should then be given the opportunity to take 
on the ones that were of an “industrial” type. An arrangement 
would have to be worked out where the Government would pick up 
a percentage of the costs involved. 

Industry would only take on projects where it felt it would be 
agreeable to taking risks beyond ee made by the Govern- 
ment. Where no industry takers were available, and this would have 
to be determined in a reasonable, short i iod, the Government would 
handle the job in question. 


Because the goals of the program should be tied directly to the} 


national security of the United States, in that the program would be 
an implementation of foreign policy, industry, as a partner of the 


Government, would feel just as motivated and obligated as the Gover | 


ment to stay the route in any project it undertook. Of course, asf 
pointed out before, there should be some basis for agreeing on stopping } 
projects where experience warrants it. 
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In whatever is done, I would like to underscore the vital need for 
there to be spelled out what the time scale will be and what the magni- 
tude will be of any effort devised, and what the respective roles of 
Government and industry will be. 

Before leaving the fission-power program, I would like to point 
out two other things. One place that we fall down in our dealings 
with other countries in atomic energy is that we in the United States 
do not speak with one voice to our friends. Most importantly, the 
respective roles of the Government and the industry are confused in 
the minds of people from other countries. I suppose this stems, in 
part, from the contrasting situation in England where the govern- 
mental atomic body gets behind its industry to the extent that when 
potential customers come along, there is little question in the minds of 
the customers that the industry will be backed up in the fullest manner 
possible. Warranties on reactor fuel performance are one example. 

Another and different kind of thing where the United States Govern- 
ment-industry partnership needs to be borne out is at the forthcoming 
Geneva Conference. It needs to be made fully clear there in our 
presentations that both the Government and the industry in the United 
States have activities and capabilities that are important. 

In view of the remarks that Mr. Durham made this morning, I 
would like to make the comment that I am concerned about the showing 
of the United States at Geneva. I think we have gotten started, 
unfortunately, a little bit late in trying to set up some sort of coordi- 
nated program, and I believe that in part the unfavorable comparison 
of 80,000 to 28,000 square feet of the United Kingdom and United 
States exhibits, respectively, stems from that. 

Representative Price. Was that Geneva or the Belgium World 
Fair! 

Mr. Luntz. Geneva. 

Another comment I would like to make is related to the McKinney 
panel report. 

When that study was carried out in 1955, it was found, I believe, 
that insufficient availability of information on fission reactors was a 
deterrent to industrial participation. It may be of interest to the 
committee that this no longer seems to be a problem. AEC has done 
a fine job on declassifying information. Any company that has an 
interest in atomic energy need no longer have any difficulty getting 
the information it wants. 

I hope, Mr. Chairman, you will not consider it immodest of me to 
interpolate here that I believe that Nucleonics has been serving part 
of this function of disseminating information to the nuclear industry. 

Chairman Durnam. You have done a fine job. 

Mr. Luntz. Thank you, sir. 

My final comments are on the fourth item on your suggsted list of 
topics—fusion. I would like to provide for the record, if I may, an 
editorial that I wrote for the February issue of Nucleonics. 

One of the most humiliating examples of the harm that secrecy can do came 
last month on the simultaneous release of fusion data by the United States and 
the United Kingdom. It was demonstrated very dramatically that scientific 
tesearch that has great potential for peacetime application cannot be bottled 
up by classification with the expectation that undistorted, unpressured, normal 
Scientific activities can still be carried out. 

Instead, there is a spiraling buildup of false hopes among outsiders, technical 


and nontechnical, and even among insiders, about the significance of every bit 
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of progress made along the way. Those working on the project feel these preg. 
sures and frequently find themselves striving for unrealistic goals. 

This was what happened in the field of thermonucleonics. 

Work on fusion was originally classified for two reasons: military and, report. 
edly, economic. In the latter case, some felt that a tremendous new economic 
force might be produced and that we should not tip our hands to others. 


In the military justification, it was stated by AEC that “it appears that any 


thermonuclear reactor will be a substantial neutron producer capable of pro. 
ducing substantial quantities of special nuclear material.” 


Now, last month, a first step in declassification of fusion data has been takey 


that essentially says that the economic argument for secrecy no longer makes 
sense because of the long-term nature of the development. And also that there 


is less reason for the military argument, which is borne out by the fact that the § 


information released gave great emphasis and details on the production of 
neutrons. 

In the meantime, however, harm has been done to the program and to the 
morale of scientists working in it. The Americans suddenly found themselves 
thrust into a situation where they were overtly competing with the British. The 
Harwell team had last summer produced what it thought might be thermonuclear 
neutrons. The scientists had the desire to publish their results. At least some 
Americans felt that if there was to be any publication, the United States shou 
have thermonuclear neutrons to talk about also. And so the rush was on to do 
just this. 

While this behind-the-scenes race was going on, the impression became current 
that the British had achieved a major breakthrough. 

Then came the anticlimatic bilateral announcement last month that both 
countries thought they had produced thermonuclear neutrons. Although very 
impressive and important scientific work has been done on both sides of the 
Atlantic, there is real doubt that any milestone has been achieved that will go 
down in history as has the discovery of fission and the development of the first 
self-sustaining chain reaction. Nor is there even any evidence that the develop 
ment of a thermonuclear reactor is assured. 

Although the scientific papers released clearly show that neither the United 
States nor the United Kingdom is further advanced than the other, one thing 
that is clear is that the spectacle that both teams have just gone through—the 
scientists, the administrators, and the policymakers—was a humiliating and 
disconcerting one, one that needn’t have been except for the secrecy that covered 
the work. Were it not for secrecy, presumably the work would have been re 
ported on in a normal manner in scientific circles as other science is, and there 
would have been no psychological buildup to the point where an “event” had to 
be created as an occasion for the release of data. 

Unfortunately, the United States may not be seeing the lesson inherent in the 
present situation and may be building up to another let-down at the Geneva 
Conference later this year. Apparently considerable additional fusion data 
is being withheld for Geneva with the hope of making great impact there. Once 
again, the scientists must “produce.” 

Whenever we engage in scientific olympic games of this type, we can’t help 
but inflict requirements upon ourselves that may hurt us more than they help 
us. Science should be conducted in an atmosphere of free and open inquiry and 
results should be reported as normal progress warrants. 


One additional comment. 

Progress in fusion in the United States will be hastened with the 
participation of many more groups than are now involved, both un- 
versity and industrial groups. ‘Two things are needed to accomplish 
this: Removal of secrecy, and a deliberate policy by AEC to e- 
courage participation. 

I think perhaps in large part one of the things that has interfered 
which increased participation by outside groups has been what I 
would call the lack of an encouraging environment. 

In addition, I would like to support Senator Gore’s proposal that 
fusion work be accelerated. Here is a field where success lies in the 
future. 
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There is ample time, if a decision is made soon enough, for the 
United States to mount an aggressive attack on the major technological 
problems and, with good hope for success, to demonstrate to the world 
by action that the United States is, in fact, the world leader in develop- 
ing peaceful uses of science and technology. 

"hank you, Mr. Chairman, for the privilege of appearing before 

our committee. aa 

(Reprint from Nucleonics is as follows :) 


{From Nucleonics of February 1958, vol. 16, No. 2, pp. 17-21] 
ACCELERATION, Sussipy BACKED BY ATOM LEADERS IN SURVEY 


STATEMENT OF OBJECTIVES HELD A PRIMARY NEED, NUCLEONICS FINDS; WIDE 
ACCEPTANCE SEEN FOR PRINCIPLE OF FEDERAL FINANCIAL AID 


How survey was made 


Four questionnaires were drafted, two each for domestic and for for- 
eign interviewees—one consisting of yes-no or short-answer questions, 
the other of 2 or 3 very broad and searching questions. The forms were 
sent to Nucleonics’ correspondents in United States cities and 11 foreign 
countries, with instructions on whom to interview; a handpicked group 
of top atomic leaders—about 85 Americans and about 50 abroad. The 
results were collated by Nucleonics’ editors in New York. 


The Nation’s nuclear power program should be accelerated, and more money is 
is indispensably required from AEC if this end is to be accomplished, a prepon- 
derant majority of key United States leaders in the major branches of the atomic 
industry believes. 

The first need is for a clear-cut definition of United States objectives in the field, 
which is felt to be lacking at present. 

The principle of a subsidy now receives wide acceptance in the private atomic 
industry—much wider than the word itself (which some consider a “dirty word,” 
preferring to call it “assistance” or “financial participation”). Semantic ques- 
tions apart, an overwhelming majority think AEC should help industry by greater 
support of research-development work; almost as many would like to see a sub- 
sidy on fuel costs, and a narrower majority favors subsidy of capital costs. 

The purpose of acceleration is to attain economic nuclear power as quickly as 
possible. Many leaders recognize that for reasons of United States foreign 
policy it has become desirable to achieve economic power from the atom as soon 
as possible even though abundance of fossil fuels does not yet make this vital in 
the United States. 

As to the route to economic power : a decisive majority considers construction of 
full-scale reactors [50 Mw(e) or over] desirable; an even much greater majority 
favors construction of smaller reactors. Half the respondents favor construction 
of both pilot and full-scale plants. 

There is general agreement, even among utility men, that kilowatts alone are 
not enough. 

Abroad, the United States can look to solid markets for reactor equipment, 
components and materials for 10 years or longer, according to most respondents ; 
but the outlook for export of entire power reactors is less bright. 

These are among the most important disclosures of a Nucleonics survey, just 
completed, of atomic industry leaders in the United States, and 11 foreign 
countries. At home, the survey covered the views of atomic industry leaders 
among equipment manufacturers, privately and publicly owned electric utilities, 
architect-engineering firms, and reactor experts who advise the Government on 
nuclear power technology. Abroad, in addition to manufacturers, utility execu- 
tives, and scientists, the survey also sought the opinions of the leaders of goy- 
ernmental atomic programs. 

The latters’ replies revealed that—although, as has frequently been said here, 
most countries plan to build their own power reactors as soon as they are able— 
they expect to be importing reactor parts for 2 to 20 years from other countries, 
and see the United States as a source of supply. In terms of money value, 
estimates of likely reactor-equipment imports ranged as high as $40 million 
by 1960, $200 million by 1963, $325 million by 1968. These high estimates were 
from Germany and Japan primarily; much more modest, yet not insignificant 
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amounts were cited in Belgium, Italy, Sweden, Switzerland and elsewhere 
(Details of the foreign survey will be found starting on p. 20.) 


Back in 1953 


When the Joint Committee on Atomic Energy was holding hearings in the 
summer of 1953 on whether or not to revise the Atomic Energy Act of 1946, many 
of the same problems were already vexing the industry. Even then, 28 of 38 
witnesses (NU, September 1953, 11) including the then newly named AEC chair. 
man, Lewis L. Strauss, declared that the urgency of developing nuclear power 
was great. And on the question “Who should be responsible for engineering and 
building civilian power reactors?’ 5 of 38 said it should be primarily the Goy. 
ernment; 8 felt it should be primarily industry, and 15 favored joint Goverp. 
ment-industry responsibility. After 4% years of accumulating experience and 
greater sophistication in nuclear power, a majority of industry leaders still fee] 
that the program is not moving fast enough. But where barely 1 manufacturer 
raised his voice in favor of Government development subsidy in 1953, that view 
has changed notably over the last 5 years as industry came to understand better 
the problems in achieving economic nuclear power. 

Also in the intervening years, nuclear power has become, for better or worse, 
an instrument of foreign policy. So it was not surprising that in Nucleoniey 
survey there was a quite close correlation between the majority favoring acceler. 
ation of our nuclear power program and the majority that feels it is important 
for the United States to be the world leader in nuclear power. And even among 
the half-dozen who said “yes” to acceleration but ‘‘no” to the importance of 
world leadership, several said it was obvious Congress was determined to do 
all it could to assure United States leadership; that, therefore, however they 
might feel that this was not essential, they were proceeding with the question- 
naire on the assumption that this effort would be made. 

As with “subsidy,” there were some demurrals over the word “acceleration” as 
implying ever-increasing speed, or as being too closely identified with the Gore 
bill; “expansion” or “broadening” were suggested. 

Among seven suggested criteria of world leader ship in nuclear power, the 
choices of the industry leaders emerged clear-cut: ‘availability of exportable 
technology” and “diversity of types of power reactors being studied or experi- 
mented with” received overwhelming approval as being important criteria, with 
“availability of exportable reactors” close behind. The other four all received 
a thumbs-down reaction, with “kilowatts of capacity planned” trailing furthest 
behind. Two other criteria suggested were “the most advanced technology,” and 
“operating cost of reactors.” 


On financial support 


An interesting gulf developed in the replies to the questions on whether AEC 
should spend more money on power reactor development and on construction. 
An overwhelming majority favors AEC spending on development—and wants to 
see increased AEC support of work done by national laboratories and AEC’ 
direct contractors—but a very much reduced majority wanted AEC money 
going for construction. Many stipulated that they favored AEC construction 
spending in support of industry-controlled projects, but opposed any further 
AEC power plant construction, On this, as on a few other questions, the opposi- 
tion of the privately owned utilities made itself felt. 


Results of Nucleonics survey on United States reactor program 


[NoTE.—First number represents ‘‘yes’”’ answers, second number the ‘‘no”’ answers, throughout] 
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here, Results of Nucleonics survey on United States reactor program—Continued 
{NoTs.—First number represents “yes” answers, second number the “no” answers, 
throughout] 
1 the = 
nany Equip- Utilities ! Archi- | Reactor 
Mf 38 | Totals | ment |_ tects- | advis- 
- manu- engi- ers 2 
hair. facturers| Total | Private | Public; neers 
ower . - . a | aon 
y and S Sun be he followi ‘ 
‘ (.) Do you think the following are 
Goy. important as criteria of leadership: | 
vern- Number of power reactors in | 
: and operation? __. wi iaininicieetcinceninn |} 33 36) 12 7 7 21 oS 18} 4 3) iv7 a3 
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to do | (a) Do you think AEC needs to spend | 
they | more money on power reactor | | | | 
stion- development? - - _-- acucncenes| GH 7 B 8B. 2a a 2 7 0 17 1] 4 1 
(b) Do you think AEC needs to spend | 
- more money on power reactor | | | 
nm as | OEM cc cwccnacacnacavssnes| G wel We. £1 BB Hl. s 5 2 . 3% 3 1 
Gore | (c) If so, should AEC increase its | | 
| support of work done by its | | 
i national laboratories and its direct | 
', the contractors? PRE @ Win 3) 2 Se us 6 0] ll 5 3 0 
rtable ; (d) Should AEC subsidize industry in | | 
x peri- f the building of power reactors: | | 
er By increased support of research | | | 
with and development work?.-- | 2 ti eb. ah eS 27a 3 6 0}; 16 1] 4 1 
‘eived | By subsidizing fuel costs? - - - 7 1 we SS ee Ss 6 0| 12 6 73 
rthest ' By subsidizing capital costs? _ - 42 26 144 5 1l 16) 6 15 § 1 14 4) 3 1 
om i (e) If there is a subsidy, who should get | | | 
and { the subsidy: | } } 
' The manufacturer? _- 26 33 G3) 87a Ore 24}; 9 9] 3 1 , 
: The customer (public or private | | | : 
utility or other industry)?-_--- Oo 71 2 8 19 OO; 4 O § 0| 4 2] = s ‘a 
an (f) Ifthere is to be a subsidy by AEC, } | if 
AE i who should determine how the ; 
ction. | money is to be spent: f 
nts to AEC?.. SB Tt we 6) he I ee eer Ss oe Se i 
a The recipient of the subsidy?_...| 33 21 6 71 6.9} 6 CT- 4 8) Bes 3 1 aa 
ABC's ; (g) In connection with the export of re- a 
noney | actor equipment, should the United | ig 
nietion | States Government offer subsidies D 
on power reactors? --| 34 3] 10 9] 13 M1] 10 8} 8 8} 9 7] 2 3 : 
irther (h) If previous answer is ‘“‘yes,”” who 8 
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The United States firm?_..- 23 «6 a 2h. SS FY Cee ae eee 1 1 13h 
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| | | | 
3, ACCELERATION OF THE REACTOR 3 
ut} If the United States power reactor pro- | | | | | 
_ fram is to be accelerated, how should | | 
‘ t be done: 
— By building large reactors (above | | | 
“ers? I 50 ,000 kilowatts) ?- 309 21; 11 4) 15 9) 10 8} 5&5 1) 9 8] 4 0 
7 By building small reactors (below | | | 
| 50,000 kilowatts)?_.___-.. a The Sie er sre § 0} 18 2} 22 
! Survey was sent to all private and public utilities with a record of interest in nuclear power; number 
of respondents in the 2 groups is to be compared with national installed capacity: 97 million kilowatts 
for private, 12-million kilowatts for non-Federal public. y 
? Not all answers received are tabulatable as this group of scientists frequently departed from question- 
naire to answer in their own terms, 
5 0 3 Last parts of this question, not easily tabulatable, asked how many and what kinds of large and small 
i reactors should be built how many kilowatts should be installed, if kilowatts were considered important; 


and what the time scale for acceleration should be. See main story for replies. 
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Of three possible places where a subsidy could be applied, all received favor. 
able majorities, but again sharply differentiated: a preponderant majority 
welcomed the idea of AEC subsidizing industry in building power reactors by 
giving greater support to research-development work ; a smaller majority favored 
subsidy of fuel costs. (“Yes; subsidized fuel costs, if it means fuel develop. 
ment,” said a manufacturer. “Yes, under proper safeguards,” said a publie 
utility man. “Yes; for a period of time,” a manufacturer. ‘Yes; reduce—not 
subsidize—fuel costs; subsidy as such should be avoided,” a private utilj 
leader. “No; present fuel costs are enough of a subsidy,” a manufacturer 
“No; this falsely influences plant design—rather subsidize operating costs ip 
general,” an architect-engineer. “No; it would tend to perpetuate uneconomie 
fuels,” another architect-engineer. “Can’t answer, because what is a realistic 
fuel cost?’ a private utility man.) 

A sharply reduced majority came out in favor of the third alternative sug. 
gested, subsidy of capital costs. Here again the private utilities made thej 
weight felt. Said one manufacturer: “No; if capitalists can’t supply capital, 
it’s tough.” 

About 40 percent of the respondents would have AEC give subsidy in all 
three areas. One at least would restrict subsidy to a separate program of 
development for export reactors. Several spoke approvingly of a formula~ 
one that Lawrence R. Hafstad proposed in 1954 when he was AEC’s director 
of reactor development—under which AEC would underwrite the difference jp F 
eost to a utility between a nuclear plant it might build and a conventiona] 
station of equivalent size that it would otherwise have to build. 


Who gets it? 


Most of the leaders queried were willing to have the reactor customer get the 
subsidy, if there is to be one; far fewer favored giving the subsidy to the manp- 
facturer. Said one manufacturer in the minority opposed to subsidizing through 
the utility: “He'll get his plant, but we won’t necessarily get to economic 
power. Through the manufacturer you are more apt to attain your goal.” 
There was a general feeling, on the other hand, that a subsidy paid to the 
utility would permit it to pay a viable price to the manufacturer for his hard. 
ware and that in this way the subsidy would reach both parties. 

“He who pays the piper calls the tune” still applies, even in this realm, 
and on the question of who should determine how subsidy money is to be spent, 
“AEC” was the prevailing choice. “It’s not the way to do it, but it’s the way 
it will be done,” was one hard-headed comment. However the number of stipv- 
lations urging “joint determination” ran high. 7 

Whether the United States should offer subsidies on export of power reactors 
came out statistically almost even. Here there appeared to be a feeling that this 
was a foreign policy operation, coming under the foreign aid program, and that 
if subsidy were felt necessary, it should be handled by the State Department. A 
program is offered by one manufacturer who feels it would be inappropriate for 
the Government to subsidize export of capital production equipment: “In all} 
probability, the export market for power reactors could be opened up for Ameti- 
can companies if the Government would guarantee for a period of say, 20 years 
(1) price and availability of enriched uranium; (2) price and a market for re 
covered plutonium; (3) availability of capacity and guaranteed charges for re 
processing; (4) liberal financing arrangements.” 

In considering the time scale for acceleration, 10 years came out far in front— 
the same period of time that JCAE Chairman Durham is urging as the duration f 
of a new reactor demonstration program (NU, December 1957, 18). 

One veteran manufacturer proposes a 10-year program having as its goal con 
struction of 4 large plants averaging 200 Mw. (e) each year for 5 years for 
a total of 20 reactors. Because of the long development fabrications and con 
struction cycle, completion of the program would take about 10 years. <A capi | 
tal subsidy of $100/kilowatt installed would, it’s felt, give the private and public f 
utilities adequate incentive to proceed with such a program, giving the United 
States 4-million kilowatt installed nuclear capacity at a cost to the Government 
of $400 million. “The chances are excellent,” says the plan’s author, “that such 
a program would result in attainment of economically competitive nuclear power 
by the end of the period if the program is concentrated in the area of a very few! 
reactor types”—those where the technology is best known and understood. Fort | 
this reason emphasis is placed on the light-water-moderated reactor; however 
a few of other types such as liquid metal cooled or gas cooled might be included. 
Likewise, the program should be concentrated “on reactors of very large siz 
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pecause of their superior ability to reach competitive costs in a minimum time. 
Undoubtedly it will be desirable to authorize a few reactors of smaller sizes to 
meet special purpose requirements.” 

Another top manufacturer, who feels the national goal should first be defined 
in terms of a time scale and a program then worked out to implement it, suggests 
for it achievement of economic power in industrialized foreign countries in 5 
years and in the United States in 10. Government should help industry, but not 
subsidize it entirely. 


What should Government do? 


A wealth of data was turned up by the survey’s final questions, open ques- 
tions on what ought to be done in the nuclear power field in the next several 
years. Some of the salient suggestions as to what the Government should do 
were these : 

More vigorous support of research and development, especially on fuel ele- 
ments and reprocessing. 

Establish long-term national objectives [these two were mentioned most fre- 
quently, and then always first]. 

Establish the level of Government support for the next several years [the 
need for a program of almost any determinate number of Years, and the great 
handicap in a long-range development field of working under the usual congres- 
sional system of year-to-year appropriations came out strongly]. 

Establish long-term prices for nuclear materials under Government monopoly. 

Enlarge the present program for testing safety characteristics. 

Assist industry on some formula that will give an incentive to keep cutting 
costs (see box p. 20). 

Establish fair contract procedures, and cease asking for contributions from in- 
dustry for the benefit of Government projects [this from a bystander not in- 
volved in the Elk River miscarriage]. 

Elimination or modification of such official or unofficial Government concepts 
such as giveaway closed-end commitments by AEC, at least to the extent of pro- 
tecting industry from open-endedness on joint projects, full cost recovery for AEC 
services to industry when both have common objectives; assurance against 
abandonment particularly when economic justification (in the sense of value of 
experience relative to its cost) for carrying a project to completion cannot be 
assured at outset. In this last connection, many pleaded for more flexibility in 
programing to permit changing course as experience dictates. 

Abolish the 20-percent enrichment limitation on fuel exports, which implies 
that we don’t trust our allies while at the same time it doubles costs for fuel 
fabricators because 20 percent alloy is so brittle the rejection rate is high. 

Improve AEC contract administration. 


What should industry do? 


Most frequently mentioned were: perform more research development, build 
more reactors, continue to develop promising reactor concepts, concentrate on 
getting costs down. Other points: 

Industry should bid on projects on a fixed-price basis to gain incentive for 
cutting capital costs. 

It should adopt profitable pricing policy that will not involve substantial 
losses merely because of desire to break into the field. Pricing below cost is 
causing uncertainty and chaos among firms trying to develop stable markets. 

The equipment industry has been too quiet about the business problems it faces 
in establishing a sound basis for the future, should make the community more 
aware of its problems. 

Operate more realistically regarding costs and dates of completion. 

Steer clear of the public versus private power quarrel. This is stated by util- 
ity people as well as those in other groups. 


Some contradictions 


Contradictions should be expected in any survey such as this, but a few gain 
Significance because of the persuasiveness with which the conflicting opinions 
are set out, and the standing of the men behind them. Samples: 

One reactor type will eventually prove to be the best, and we should concentrate 
on finding it. It’s likely that different reactors will have different applications 
for different purposes. 

We should have a broad approach and not concentrate—we should concen- 
trate on the types now furtherest developed, to hasten the arrival of competitive 
nuclear power, while continue to develop more advanced types. 
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While most favored increased support for work done in national laboratori 
one comment was that support of development work should be fed through exigt. 
ing utility industry and major equipment manufactures; if Government gogs 
on spending money on Government labs for this purpose, ‘‘the experience an 
knowledge will reside in Government organizations, not in commercial firms” 
Said another, “I think we’d get more for our money in this sort of develop. 
ment program than $300 million at the national labs. Where all informatigy 
becomes general, you eliminate competition.” 


Subsidy plan suggested in form of tax rebate 


An intriguing plan for a subsidy to industry, with no cash handout 
and with built-in incentive, was offered in the Nucleonics survey by 
Leo Davenport, president of Sylvania-Corning Nuclear Corp. The plan: 
for the Government to offer tax rebate and special depreciation allow- 
ances for accomplishment in nuclear plant construction. 

Philosophically the plan is straightforward, Davenport says; taxes 
are the dues we pay to the Government (representing the community) 
for the privilege of working in the United States; if the Government 
wants certain people or companies to do something for the good of all, 
it makes sense to have the Government offer to reduce dues in return 
for effort by the firms. 

Incentive would be provided by prorating the tax rebate for accom- 
plishment. The Government-industry contract covering a joint project 
would specify $X worth of tax rebate if the plant were completed for 
$Y per kilowatt installed capacity. If the plant were built for less, the 
tax rebate would be proportionately greater; if the company failed to 
meet its target cost, its reward would be less, likewise on a graduated 
scale. 


MARKET SURVEY ABROAD BRINGS SURPRISINGLY OPTIMISTIC RESULTS ; MANY SEE IM- 
PORTS FROM UNITED STATES OF WHOLE REACTORS AS WELL AS PARTS 


A surprisingly optimistic forecast—optimistic from the point of American 
would-be reactor exporters, that is—was registered by respondents abroad in 
Nuclenonics’ survey. 


That a nearly unanimous “Yes” should be registered to the questions, “Do you 


expect your country to import equipment, components, or materials for power | 


reactors from other countries in the next several years?” and “Do you expect 
your country to import these from the United States in the next several 
years?’—this should be cause for satisfaction but not surprise, unless for its 
near unanimity. But that, to the same pair of questions applied to whole power 
reactors instead of equipment, components or materials, replies should be evenly 
split—this was quite unlooked for. That half the respondents—particularly con 
sidering their stature in their countries’ nuclear programs—should expect 4 
market to develop for entire United States reactors seems more optimistic than 
might have been foreseen. Having obtained its interviews on a strict basis of 
no identification, Nucleonics must protect the anonymity of its survey re 
spondents, and has to content itself with a flat assertion that they are top re 
sponsible officials. 

Those who answered “Yes” to any of the first four questions were asked for 
how many years they judged they would be importing such things. This brought 
a range of 5 to 12 years and a median of about 7 for whole reactors; a range of 
2 years to indefinitely and a median of about 12 years for components and 
equipment. Predictions of long-term import postions came from Belgium, Ger 
many, Switzerland, Italy, Sweden, Brazil, and Japan. Declining to hazard pre 
dictions were respondents, in France, Netherlands, Australia, and Mexico. 

Lastly, the short-answer questionnaire asked overseas respondents what 
monetary magnitude, in round numbers, they expected their nuclear equipment 
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imports to have in the next 2,5, and 10 years. Their estimates fell within these 
ranges (in millions of dollars). 





Anticipated Nuclear Imports 
Country by 1960 equipment by 1968 
by 1963 
Australia... --.------------------------------0--2--------2--- 1-2 10-40 20 to >40 
Belgium ...-.----------------------------------------- iano Up to6 12-15 Up to 60 
SE dala Swe consent weddnedaswebeenscbasndesseebbaebe 15-40 50-200 100-200 
cine alice J uiigahintanonnenedscunnbbenhnnaitagiiod 1-15 50-150 100 to >150 
cs vaca nipniivdesstindan batgperninnuetismniuagetid 22-30 39-190 60-325 
Sweden... ---- SA enaamescgoaes S gy ida euke entero ue aioe — Up tol Up to 5 
SR ga oa lan Sacer e nace sd cbda ude sa abhdeowabbaaas 1-5 5-20 10-50 





Obviously, these are guesses. But they are guesses by sophisticated people, 
in many lands, speaking with authority and with no incentive to give other than 
their undistorted opinions. If they are well founded, they may portend a 
proader and more solidly founded market for United States manufacturers than 
some have feared. 

The French, as they see themselves, are in a special position. They feel they 
have a fairly sophisticated nuclear industry and that there is no reason why it 
could not handle France’s needs. Three years ago France would have been 
interested in buying whole reactors, but since then she has developed her own 
technique and made her own fuel supply arrangements (plutonium) that led her 
in a direction away from that chosen by the United States. Says an indus- 
trialist, “We don’t wish now to drop all our work, which we think is valid, and 
adopt a system in which we have practically no experience, a system, more- 
over, that uses a fuel over price and supply of which we have little control. 
Furthermore we think your nuclear costs are perhaps higher than your esti- 
mates indicate, particularly on capital costs.” Authorities involved in the 
Chinon reactor project, France’s first civilian nuclear station, speak of power 
costs as low as 8-10 mills/kilowatt-hours. A French CEA official sums up the 
reactor import situation as “Too little and too late.” 


Importing: Influences * * * 


The free-answer questionnaire summed up the field in two questions: “What 
factors are influencing your country’s decisions on matters related to importa- 
tion of nuclear reactors and reactor equipment?” and “What obstacles if any are 
there to your country’s importation of reactors and reactor equipment from the 
United States. ?” 

The first question brought answers that were just about what might have 
been expected: cost of equipment and favorable financing terms; reliability; 
fuel availability and assurance of continued fuel supply; lack of domestic ex- 
perience (Italy) ; imports a means of catching up with countries more advanced 
in atomic energy (Germany and Japan); earthquake-proof reactors (Japan) ; 
extent to which native industry can participate in construction power plant 
(Netherlands). 


* * * and obstacles 


The question about obstacles to importing United States reactors and equip- 
ment, however, yielded some noteworthy comments. 

Lack of United States sales effort was reported by several Australians inde- 
pendently. Said an Australian scientist: “British seem to be ahead of the 
Yanks in this field and they are doing more to keep us informed and interested.” 
An Australian utility man: “We seem to hear more from England and they ap- 
pear to be more interested in us as customers.” An Australian industrialist: 
“Frankly, no Americans have ever called on us but the British have been trying 
to sell us on the advantages of their equipment.” The dollar shortage was also 
mentioned by two Australians. 

From Japan there is also a persistently-recurring theme: that the British 
have a working nuclear plant, the United States does not (so it is stated). 
“Lack of United States experience in producing power reactors, while the British 
have actually turned out a working model. It’s believed cost of production with 
United States enriched-uranium reactors would be 10-20 percent higher than 
with the British Calder Hall. In any case, Calder-type costs can be calculated 
today, while United States reactor costs are still uncertain.” ‘United States 
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cannot yet show Japan a power reactor actually in operation.” “As Uniteg 


States atomic power development has not yet reached the stage of commercig} 
application, it is difficult to judge the economic and technical aspects of Uniteg 
States reactors. The diversification of reactor development in the United 
States has left an impression of confusion in Japan, especially in view of the 
fact that the British now have a working power reactor.” It may be hoped 
that the entry into service last December of the AEC-Duquesne Light Co. PWR 
will mitigate this impression. 

Other obstacles cited in Japan bear on enriched uranium—its higher cost, ang 
dependence on a single source of supply for it. This point was made, also, in 
Brazil and elsewhere. 

Said a German: “So far, obstacles and difficulties in cooperation with the 
United States have been of minor importance. However, after the events cop. 
nected with the RWE project, we are expecting certain obstacles with delivery 
of enriched-uranium fuel elements.” [The events alluded to are the collapse 
of negotiations between AEC and AMF atomics for construction of the Elk River 
reactor, and AEC’s alleged consequent refusal to license export of the identical 
RWE reactor without prior testing of the oxide fuel elements in the United 
States. (NU, November 1957, 19). AKC officials in Washington told Nucleonicg 
this was a “misconception” on the part of the Germans; that AEC has no licens. 
ing control over AMF’s activities ; that there is no licensing procedure for export 
of fuel, and that no reactor license was involved as substantial fabrication over. 
seas was called for. ] 

The one single obstacle most often mentioned was, of course, high costs, 
Others: Insufficient information on costs of fuel, reprocessing and refabrication, 
and waste disposal (Germany) ; insufficient information on design (Italy) ; lack 
of guaranties on burnup, fuel supply, buy-back price, chemical reprocessing, and 


inventory charges (Italy); high labor costs (Sweden) ; requirement for inspee 


tion of spent fuel elements and their return for reprocessing to the United 
States (Sweden) [no longer required—another misapprehension }. 

Chairman Duruam. Thank you very much. We are always glad 
to have you with us. You have given us a good statement for thought. 

Mr. Luntz. Thank you. 

Chairman Duruam. It outlines some of our problems as you have 
always done in your publication. We are always glad to have them, 

Representative Price. Mr. Luntz, on page 5, where you suggest that 
no industry takers are available on a given reactor project in the 
power-development program, within a reasonable short time the Gov- 
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ernment could handle the job in qeustion, what would you consider | 


to bea short time? 

Mr. Luntz. This is something that I have felt would have to be con- 
sidered very carefully. I do not know if I can pull a number out of 
the air, but I suppose if I were to, the kind of number I would choose 
would be something of the order of 3 to6 months. I must say I lean 
toward the lower of the numbers, 3 months. 

Representative Price. A year or more would be something that 
would interfere with an orderly program ? 

Mr. Lunvz. I believe so. 


Representative Price. It would be a handicap in the acceleration 


of the program if it went beyond a year? 

Mr. Luntz. I think so. 

Representative Jenkins. As one member of the committee, I would 
encourage men of the stature such as this gentleman in their coopers 
tion with this committee, and in that way with the Government 

Representative Price. Mr. Chairman, I would like to ask another 
question. 

In your experience in gathering news, and you are more or less 4 
news gatherer in this field in the promotion of a trade journal—I 
guess the finest in the nuclear field, knowing no comparable organ— 
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have you found much complaint in regard to the difficulty of capable 
and competent scientists participating in the controlled thermonu- 
clear program ? ; c 

Mr. Luntz. I have come across several situations where organiza- 
tions that have wanted to participate have had considerable difficulty 
in arranging that participation. bd 

Representative Price. Did these organizations make offers to 
participate? 

Mr. Luntz. Yes. 

Representative Price. Did they express a desire to participate? 

Mr. Luntz. Yes. 

Representative Price. On the basis that they felt that they had 
something to contribute to the program ? 

Mr. Luntz. Yes, indeed; very highly competent organizations. 

Representative Price. Substantial organizations that had labora- 
tory facilities available and competent leading scientists within their 
organizations 

Mr. Luntz. Yes, sir. 

Representative Price. That is all I have, Mr. Chairman. 

Chairman Durnam. Mr. Holifield. 

Representative Hormretp. Thank you, Mr. Chairman. 

Mr. Luntz, you have apparently arrived at a position where you 
believe that a subsidy is necessary for the acceleration of the civilian 
reactor type of industry ? 

Mr. Luntz. Yes; that is correct. 

Representative Horrrm.p. You have not always taken this position, 
have you ? 

Mr. Luntz. I have not taken a position opposite to that. 

Representative Hoxrrrrecp. In some of your editorials, I thought 
you had been a little bit critical of the majority of this committee 
when we were trying to accelerate the civilian reactor type program. 
Your magazine took some pretty stiff digs at some of us people here 
that were trying to push this along. 

Mr. Lunrz. I believe, Mr. Holifield, the position that I have stated, 
both before this committee and in editorials, has never included a 
statement in opposition to subsidy. I have disagreed with some of 
the views that have been expressed by the committee in the form of 
legislation, but this did not relate to the question of subsidy. 

Representative Hoxtrrecp. You say, interestingly, if there is to be 
a subsidy, both the utilities and manufacturers felt that the utilities 
should be the ones that should be subsidized. Do you take that posi- 
tion, also ? 

Mr. Lunrz. I should point out that what I am reporting on in that 
particular sentence is a result of a survey. 

Representative Hotirrerp. Was that the Arden House conference 
that you are speaking of ? 

Mr. Luntz. No. This is the Nucleonics opinion survey which is 
attached here. 

Representative Hotirretp. Your own survey ? 

Mr. Luntz. That is correct. 

Representative Horrrteip. Does your magazine support that, or is 
that just the reporting of a survey ? 

Mr. Luntz. I am strictly reporting the survey at that point. 
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Representative Horirtetp. You have no personal feelings on that 
point, that the utilities should be the one? 

Mr. Luntz: I do not. 

Representative Horirrerp. On page 4 of your statement, you say 
there should be no fear of abandoning ideas or projects if they proye 
to be uninteresting from the economic or technical point of view. Of 
course, you realize that, if it is a private industry project, you ar 
advocating something there which is something that they cannot do, 
do you not ? 

Mr. Luntz. I am not sure that I understand your question, Mr, 
Holifield. 

Representative Hoxirrevp. If a private industry is promoting 4 
project, they are promoting it ostensibly because they think it is a good 
project. Do you think they would be as quick to abandon it from ap 
economic or technical point of view as the Government could? 

Mr. Lunrz. I think that this is one of the risks that all groups work. 
ing in the field, whether they be governmental or industrial, need to 
recognize. I think if we attempt to force the pattern that every proj- 
ect that is started must be completed we may well distort our tech- 


nology by doing that. I think we may well be investing undue time | 


and effort in things people presumably would not consider worthwhile, 

Representative Hortrretp. You say we should not wed ourselves to 
any particular reactor or approach just for the sake of everything won 
at a particular time. Does this refer to the Commission’s position on 
the series of pressurized-water reactors ? 

Mr. Lunvz- I must say that, although I am aware of the position 
that you are referring to, I did not have that in mind specifically 
there. 

Representative Honirreip. You would apply it to any line of reactors 
following one particular type of approach ? 

Mr. Luntz. I would, indeed. 


Representative Hortrrerp. In other words, you think there should | 


be a varied approach in the field ? 
Mr. Lunrz. I do, indeed. 


Representative Hoxirrmeip. Of course, this is the position that the 


committee has taken right along. 

Mr. Lunrz. I understand that. 

Representative Horirretp. We have advocated that a wide approach 
be made, not only in the types of reactors and promising or radical 
types, but we have also recommended that a series would have to hk 
built before we could find out the real value of them. 

Mr: Lunvz. I think this is a very good approach. 

Representative Hortrretp. Including gas cooled. I remember the 
committee took a strong stand on gas cooled. If I remember reading 


your magazine, you rather thought that was a type that should not be} 


explored. 


Mr. Luntz. No, sir; I did not feel that was a type that should not 


be explored. What I felt was that my understanding of what was 


being sought by the committee at the time I wrote the editorial} 
was that the committee was seeking for the United States to build} 


a Calder Hall of reactor. 
Representative Horrrreip. It was clearly said time and again m 


the testimony—not the testimony—in the questions of the committee, f 
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that the committee never advocated a oT ae of the Calder Hall. 
We advocated the building of a gas-cooled natural uranium type of 
reactor, but we specifically said in many instances that it was not to 
be a duplicate. ; 

Your magazine and other parts of the press misrepresented the 
position of the committee time and time again, saying in a snide sort 
of way—not in your particular article, but the press—that all we 
wanted to do was to waste money to build an uneconomic reactor as 
the English have at the present time. ‘The committee never asked for 
that. They asked that this theory be explored and that we take the 
technology which the British had developed and use that as a base 
and go from there and try to produce a reactor which could be sold 
abroad to foreign purchasers who did not want to obligate themselves 
toenriched fuel. 

Mr. Luntz. If I may say this, Mr. Holifield, my own view at that 
time and for some months before that was that it was rather im- 
portant for the United States to pursue natural uranium reactor sys- 
tems. I did not oppose that particular idea. 

The full impact of what you have just said did come out rather 
clearly in the hearing that the committee held in September of that 
year. I must say that this was the first place that I found in the 
record a full statement of this. 

Representative Horirretp. I think you will find it in the debate 
on the floor when the legislation was proposed. I think you will find 
it there, also, at an earlier date. 

Representative Price. And in the committee report. 

Representative Horrrrmetp. And in the committee report, as far as 
that is concerned. 

Representative Price. It was available for anyone who really 
wanted to read it. 

Representative Horirretp. Who really wanted to report what the 
committee’s position was. 

I hold in my hands the New York Times of Thursday, February 
19, and it announces that the British will send Japan an atomic pow- 
erplant. This is a natural uranium gas-cooled type of plant and the 
Japanese have now decided to buy from Great Britain and they have 
invited the British concerns to bid as to which one will be given it. 

Representative Price. How many kilowatts? 

Representative Hoxrrretp. It says 150,000 kilowatts. The plant 
will have an electrical output of 150,000 kilowatts. This was an- 
nounced by a Japanese mission that has been negotiating in Great 
Britain for a month. The mission is led by Uso Gafa of the Japan 
Atomic Power Co. 

The decision to buy from Great Britain came in the face of reported 
keen competition from the United States. The sale comes on a recent 
contract for an English nuclear power station. 

I think this is a pretty clear indication that our competitors are 
getting a little ahead of us. Something is wrong with our program, 
apparently. 


You call attention in your statement here that the British Govern- 
ment : 


I suppose this stems in part from the contrasting situation in England where 
the governmental atomic body gets behind its industry to the extent that when 
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potential customers come along, there is little question in the minds of the custo. 
mer that the industry will be backed up in the fullest manner possible. 


What we have been trying to do is to develop a reactor technolo 


which will allow our manufacturers to get out and compete in the | 


world market, and up to date it has been blocked. It has been blocked 
by cries of socialism and all of this sort of thing. 

England goes right ahead with its so-called socialist alliance ang 
gets the job done. 

You are acquainted with the Arden House Conference, are you not! 

Mr. Lunrz. I participated in that, Mr. Holifield. 

Representative Honirretp. What do you think about the report of 
the Arden House Conference? It was a pretty notable gathering 
there. They came up with the conclusion that our situation over her 
was in pretty bad shape competitively speaking. 

Do you feel the same way ¢ 

Mr. Luntz. My name was attached to that report, so I will say that 
I subscribe to the report. In fact, I must say that in my statement 
here and in my testimony last year, I expressed what I hope was rather 
strongly the feeling that a significant stepup or improvement in our 
program was necessary for us to meet the international challenge. 

Representative Horirretp. You do not think it would be socialistic 
for us to subsidize private industry, do you ? 

It would be socialistic for the Government to have built a reactor 
and made the technology available to all of industry without discrimi- 
nation, but it is not socialistic for the Government to subsidize a 


particular industry and let it accumulate the know-how and possible | 


techniques and patentable gadgetry to the detriment of the rest of 
industry. That would not be socialistic ? 


Mr. Lunvz. I think basically our entire atomic energy program in [ 
the United States right from the start has been one where private | 
industry has been involved in the program and those companies that | 


have been working as contractors to the Commisison obviously madea 
gain in their knowledgeability in atomic energy over those who wer 
not involved in the program. 

Representative Horirme.p. That is exactly right. 

This is the fact we realized when we placed in the law a certain pro 
tection for patent information which was to deny to those companies 
who had an advantage in participation the right to patent ideas or 
hardware to the discrimination of other American companies who did 
not have that opportunity. So we put a section in there to give 
protection to all of American industry. 

This was also denounced as socialism because we did not want to 


allow a certain few companies to steal the technology which the tax f 


payers had paid for. This was denounced far and wide as being 


socialism. ‘The committee was denounced for going in effect of guar: | 


anteeing that all of United States industry should have equal access 


to patentable technology and we would not play favorites and le} 
3 or 4 that had contracts get it because of the advantage of their / 


participation. 
You would still say if we subsidize a specific private industry, 
that would be more desirable than for us to forward this technology, 


as the British are doing and as the Soviets are doing, and then making | 


the information available to all of industry. 
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Mr. Luntz. I think that the situation that we would have, regard- 
less of how it is done, is that if Government money is involved in 
any particular private project, the information that is developed is 
available to the entire United States. 

Representative Hoxtrrevp. It is available if the Atomic Energy 
Commission steps in and claims it. But if they do not claim the 
information and assert a public interest in it, then it becomes the 
peculiar trade secrets of that company. This is exactly what has 
happened. 

Last night we questioned the Atomic Energy Commission and they 
have not declared for the public interest one patent in 4 years’ time. 
This means that there is locked up in the vaults of the companies 
that have been building under contract with the United States Gov- 
ernment a great many ideas, some of which may be patentable and 
it is going to be very interesting to the members of this committee 
that tried to protect all of American industry to watch the parade 
that will occur at the Patent Office after September 1, 1959, if we 
allow this patent protection clause to expire at that time. 

I prophesy that there will be a long line of patent applicants down 
there to obtain patents on technology and possibly hardware which 
they have accumulated during their experience in building reactors 
with taxpayers’ money. This will not be socialism because it will be 
helping just a few. It will not be for the benefit of all the industry 
in the United States. Those boys who have had the contracts will 
have the experience and know-how to get the patents and where to 
get them and what to patent, and then they can charge the rest of 
American industry a royalty fee for the benefit of that which they 
obtained mainly through the expenditure of public moneys. 

I hope in some of your future editorials you will take some of 
these facts into consideration and not be so hot on some of us people 
who are trying to protect all of industry in the United States and 
also trying to get the job done that needs to be done which things 
like this newsprint today shows we are not doing. 

Mr. Lunvz. I would like to say at that point, Mr. Holifield, that my 
personal interest and the interest of Nucleonics magazine is not in 
supporting the welfare of any one manufacturer or any group of 
manufacturers, but in supporting the welfare of the United States 
atomic energy program. 

Representative Horirrecp. In one of your editorials—I do not need 
to read it—you said that the Joint Committee on Atomic Energy was 
stabbing the atoms for peace program in the back, That is not very 
polite phraseology. We “were stabbing them in the back.” I do 
not think this committee is guilty of stabbing atomic energy in the 
back. We may have kicked them in the pants a few times. 

Representative Price. What action of the committee was it that 
caused you to make that statement ? 

Mr. Lunvz. I believe that specific reference was to the action in 
connection with a limitation on the freedom of action of the President 
in connection with the International Atomic Energy Agency. 

Representative Price. That action was taken on the recommendation 
of the State Department. The State Department gave the committee 
no encouragement to act otherwise at that time. 
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A few of us on the committee who did oppose that particular ingj- 
dent to which you refer had the rug drawn right out from under us 
by the State Department itself. 

Mr. Lunrz. So I understand, Mr. Price. 

Representative Hoirre.p. Do you think we were stabbing them in 
the back last year when we put over the $3 million plutonium recyele 
plant ? 

Mr. Luntz. My reference was to this International Atomic Energy 
Agency. 

Representative Hottrrevp. This is part of the program which the 
committee pushed, against the Atomic Energy Commission’s desires, 
We thought as long as a study had been made by General Electric 
and they ‘thought it was feasible, and we thought as long as plutonium 
was going to be running out of our ears some of these “days when all 
of these reactors get going, that we ought to find out some way of 
burning this as a fuel and not having it only for bombs. 

We thought maybe this would further the atoms for peace idea a 
little bit, to learn how to burn it asa fuel. 

Do you think that was a stab in the back when we pushed that 
program ? 

Mr. Luntz. Let me say, about 6 months to a year prior to that time, 
I had in an editorial suggested the need for the United States to have 
an important and useful plutonium program. 

Representative Horitrretp. Did you write an editorial patting the 
committee on the back when they finally came around to your way of 
thinking ? 

Mr. Luntz. The specific answer to that question is “No,” I did not, 

Representative Horirretp. We passed a little appropriation last 
year to study the gas-cooled reactor. This also was against the 
Commission’s wishes. 

Do you think that was a wise action on the part of the committee! 
Do you think it is something we ought to explore and find out 
whether it can be done or should we let England go ahead and 
develop the natural uranium gas-cooled reactors rand get all the busi- 
ness in the world ? 

Mr. Lunvz. To refer to the statement I made earlier, I felt previ- 
ously, and I did feel at that time, that it was extremely important 
for the United States to have a natural uranium reactor program, 
and we had lagged on that very seriously. 

Representative Horirretp. I am glad to find that you are in accord 
with at least some of the action of the committee. 

How about the dual-purpose reactor that we authorized? Do you 
think that ought to be done? 


Mr. Luntz. Very definitely. I did not comment on that editorially, 
but I must say I agree with that. 


Representative “Horrrrenp. T am glad to find we are in such close | 


accord. Itmakes me feel good. 
Representative Price. Mr. Luntz, concerning the incident. that 
caused you to write the editorial accusing the committee of stabbing 
the atoms for peace program in the back, if that were true, then the 
real harpoon was slung by the State Department. 
Mr. Luntz. I would be inclined to agree with you on that. 
Representative Horrrrevp. We always enjoy your magazine, sit. 
Mr. Lunrz. Thank you very much, Mr. Holifield. 
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Representative Hosmer. It appears that it stimulates Mr. Holifield. 

Representative Horirievp. It is a very stimulating magazine. 

Representative Hosmer. Mr. Luntz, you, as Mr. Michaelis indi- 
cated, referred to the importance of leadership in the international 
atomic energy program. You were here this morning when the so- 
called wise men comment was recounted that perhaps our broad 
base,approach to the problem was an indication of such leadership. 

I would take it from what you said along similar lines that you 
agree with that as a criterion for leadership. 

Mr. Luntz. Yes, I do. In fact, I might emphasize that this 
survey that we have just completed particularly underscores that 
point. 

Representative Hosmer. The survey left out something that I 
would like your personal opinion on. 

Mr. Michaelis brought it up, too; you both talk about this develop- 
ment of power reactors for electrical generation. I am wondering 
if we could not take some more limited field, for this reason: 

Mr. Michaelis pointed out that Europe and Japan were the lead- 
ing export markets, and they have in common a very high cost of 
conventional electrical power, which we do not. 

In another field, all three areas, Europe, Japan, and the United 
States have something in common, in that they are primarily mari- 
time. 

Could it be possible that we could achieve this international prestige 
that we desire by making a full scale etfort on maritime propulsion ? 

Mr. Lunrz. I believe that the maritime activity is an extremely 
important activity. We do in fact have a program which has just 
been getting underway. 

My own preference—I believe you are asking what I feel is the 
relationship between the 2 or the preference between the 2 would 
be to see us emphasize the strictly central station civilian land 
based application, because I think that even though the maritime 
application is important and may be useful, that there are restrictions 
imposed by the shipboard use that are not involved in the central sta- 
tion application that might cause us, if we emphasized that to the 
neglect of civilian power, to come up with a distorted technology that 
we would be trying to offer to the people. 

Representative Hosmer. I was only trying to speculate as to some 
area in which we had an immediate urgency. 

In connection with the article that Mr. Holifield read from the New 
York Times, as I recall that editorial of yours, it said something to 
the effect that the very raising of the argument in Congress regarding 
the gas-cooled reactor threw doubts as to the advantages of our own 
product and, let us put it bluntly, we have pressurized water reactors 
to sell and we are doing a pretty good job of it, and the argument 
about gas-cooled reactors merely throws doubt on our product and 
builds up our competitors. 

Do you feel that argument last year did in fact have an influence on 
the decision of the Japanese to buy this gas-cooled reactor from the 
British ? 

_ Mr. Lunvrz. I do not believe that specific thing had that kind of 
influence. What I had in mind was that, essentially, the entire 
civilian reactor program that the United States has has been based 
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on enriched uranium and we have developed what I think is a very, 
very fine technology in enriched uranium reactors. 

As I expressed in my statement to the committee last year, I felt 
then and I still feel that it is particularly important for the United 
States to make this technology as accessible as possible to forei 
countries. One of the barriers that people in some foreign countries 
have felt existed is the need to depend upon the United States as 
possible sole source of enriched uranium. 

I have felt that there were things that the United States had to do 
to assure our friends abroad of the fact that, if they bought reactors 
using enriched uranium, their nuclear lifeblood would not be cut off, 

Representative Hosmer. Am I then wrong in inferring from your 
article that you meant to say that the gas-cooled reactor argument in 
and of itself would hurt us competitively overseas ? 

Mr. Lunrz. Yes. I think it is just one of a number of factors that 
enters into the psychology that a potential customer is surrounded 
with in his decision on where to purchase a particular plant. 

Representative Hosmer. I understand that your statement is not in- 
tended to outline the objectives that you are urging that the United 
States establish, but is merely trying to lay some ground rules; is 
that right ? 

Mr. Luntz. That is correct. 

Representative Hosmer. You have been in this field so intimately 
for the last 10 years, I would like to ask you a question with relation 
to these patents as against unpatentable know-how as an advantage 
to somebody that is in this field and is going to expand in the future, 
In your opinion, which of those factors has the greatest relative 
importance ? 

Mr. Luntz. I would say that know-how is more important today, 
because the reactors that are being built today may not be the reactors 
that we will be building 5 or 10 years from now. So, it is the techni- 
cal competence that is developed within an organization that, I 
feel, is quite important. 

Representative Hosmer. Does that extend to such things as crafts- 
manship and the fabrication of metal and the increased skills that 
have had to be developed in this particular industry ? 

Mr. Luntz. Yes, indeed, plus the technical guidance from the man- 
agement group in a particular organization, whether it be a laboratory 
or industrial group. 

Representative Hosmer. You say this sort of thing is relatively very 
much greater than the patents ? 

Mr. Luntz. I would hesitate to put a value judgment of that 
kind, actually. 

Representative Hosmer. It is, though, a kind of advantage that, 
unless a company is large and well financed, they are not in a position 
to get, because they cannot get into the field in the first place. 

Mr. Luntz. I believe that there are many small companies that 
are active and have been active for many years in the nuclear field 
that have established very strong positions because of the talents of 
the individuals in their employ. 

Representative Hosmer. In a great measure, then, it often depends 
upon the individuals themselves who are working in the field? 

Mr. Lunrz. I believe that is correct. 
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Representative Hosmer. I have one question I would like to direct 
to Mr. Kenton, if I may, and, in so doing, I would like to say that I 
find that Mr. Kenton’s writings in Nucleonics are much more under- 
standable to me than most articles, and even the advertisements. 

Mr. Kenton. Thank you. 

Representative Hosmer. That has to do with this foreign-market 
survey you made, shown on the last page of the extract. Those are 
million-dollar amounts ¢ 

Mr. Kenton. Those are million-dollar ranges, yes, sir, of what 
might be anticipated. 

epresentative Hosmer. What those countries would buy, not 
within their own borders but from some outside source; is that right? 

Mr. Kenton. That is right. They might import into their borders 
from an outside source. 

Representative Hosmer. Can you give us any estimate as to the 
capacity of those various countries to pay, or are those imports going 
to have to be financed almost wholly outside of those countries, too ? 

Mr. Kenton. Speaking off the cuff now, I would venture a guess 
that most of these countries are countries with fairly strong and 
stable financial situations, like Belgium and West Germany and Japan, 
Sweden and Switzerland, that probably could afford to pay a pre- 
ponderant share, if not all, of these imports. 

Representative Hosmer. Then you would feel that they are real 
markets and not illusory markets from the standpoint of getting hard 
cash from them ¢ 

Mr. Kenron. I would feel these are real markets. 

Representative Hosmer. You do not happen to know what arrange- 
ments either the Italians or the Japanese are making, financewise, on 
these purchases from the British ? 

Mr. Kenvon. In the case of 1 of the 2 Italian plants that are being 
bought, I understand that they are getting help from the World 
Bank—the United Nations International Bank for Reconstruction and 
Development. 

Representative Hosmer. How about the Japanese? 

Mr. Kenton. The other one is privately financed by a syndicate 
in which 55 percent is owned by Italy’s largest utility, the Edison- 
Volta Co., and the rest is made up by shares held partly by private 
firms and partly by Government-sponsored firms in Italy. 

Representative Hosmer. Is there not an application for an Inter- 
national Bank loan, too ? 

Mr. Kenton. On the Edison-Volta, there may be. I am not aware 
of it. 

Representative Hosmer. Thank you. 

Thank you, Mr. Chairman. 

Chairman Durnam. Thank you, Mr. Luntz, for your testimony. 

Representative Hontrietp. May I ask one question, Mr. Chairman, 
before Mr. Luntz leaves ? 

I was just glancing through the extracts from your survey here, and 
you took up the matter of Japanese thinking. I find there you gave 
a number of reasons why Japan was considering the British reactor 
instead of the United States. One was the British having a working 
nuclear plant and the United States does not, and the lack of United 
States experience in producing power reactors while the British have 
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turned out a working model, and the cost of production of the United 
States enriched-uranium reactors would be 10 to 20 percent higher, 
or you believe it would be, and the fact that they could calculate 
Calder Hall type costs while United States reactor costs are uncertain, 

You go on down the line; another obstacle bears on enriched 
uranium, its higher cost and dependence on a single source of supply. 
This point was also made in Brazil and elsewhere. 

Do you or do you not believe that probably this 1 factor, the factor 
of not being dependent on 1 source of supply, was an important factor 
in the Japanese consideration ? 

Mr. Lunvrz. Of course, I do not know what the actual reason is. I 
would make a guess, based on previous studies that we have made of 
this, that this is an important factor. 

Representative Horirmip. The committee, in wanting to produce 
a gas-cooled natural uranium type, had this in mind, because many 
foreign people had said to members of this committee that they did 
not want to tie themselves up to dependence on a single source for 
fuel. 

We thought, in place of putting all of our money on just 1 type of 
fuel, that we should be able to offer the 2 models and let them take 
a preference between the 2. This is why the committee has said 
that we should not confine ourselves str ictly to the enriched fuel, not 
that we didn’t think that the enriched fuel would probably be the 
best in the long run, but in order to have a line of goods to show we 
should not sell ours completely out of the market by not meeting the 
competition of a particular type which did seem to have an appeal to 
some of the foreign nations. 

It is my personal opinion that this is one of the real factors which 
has given the English a little bit of advantage over us. They could 
sell an automobile that could gas at any filling station while the auto- 
mobile we were offering used a certain type of gas and we were the 
only ones that had it for sale. 

That is all. 

Chairman Durnam. Thank you very much, Mr. Luntz. 

Mr. Luntz. Thank you, Mr. Chairman. 

Chairman Durnam. The next witness is Mr. Philip Powers, presi- 
dent of Internuclear Co. 


STATEMENT OF PHILIP N. POWERS, PRESIDENT, 
INTERNUCLEAR CO. 


Mr. Powers. Thank you, Mr. Chairman. 

Chairman Durnam. Mr. Powers, you may proceed with your state- 
ment. 

Mr. Powers. Mr. Chairman, I appreciate very much the invitation 
to appear before you today, and I sincerely hope that the views which 
I shall express w ill be helpful to your committee. 

I am president of the Internuclear Co., located in Clayton, Mo. 
This is an engineering consulting firm in the nuclear field, which a 
group of us formed more than 2 years ago. Prior to that, I had been 
director of the atomic project for the Monsanto Chemical Co. for 
several years, going back into the early industrial participation days. 
When Monsanto decided to discontinue its atomic power studies in 
1955, several of us decided to form this company. 
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Representative Horirmvp. At that point, has Monsanto bowed out 
of the atomic picture ? 

Mr. Powers. Yes. 

Representative Hotrrrevp. This is news to me. 

Mr. Powers. Yes; they decided to emphasize their application on 
chemical applications rather than power. 

Representative Horirrerp. I can remember reading an article by 
Mr. Charles Thomas at the time we were passing the 1954 act in the 
American Weekly where we were going to be frying eggs with atomic 
electricity. 

Mr. Power. At that time he was very enthusiastic in participating 
in the power aspect, but later on he found out that it made more 
sense to emphasize the chemical applications because of the character 
of their company. I am sure I: should not speak for him, but this is 
my impression as I recall it. 

‘Representative Horry. Thank you. 

Mr. Powers. One of our main purposes is to help in the dissemina- 
tion of nuclear know-how for peaceful applications, particularly in 
the power reactor field, to other parts of the free world. We have 
avoided any m: :nufacturing connections in order that we may provide 
such information to foreign clients on a completely impartial and 
unbiased basis. 

During the last year I spent somewhat more than half of my time 
abroad—mostly in Europe, but also in Japan—trying to learn the 
needs for nuclear technology and equipment, the places where these 
needs are most urgent, and the obstacles to nuclear power develop- 
ment. 

Therefore, Mr. Chairman, it is the subject of international aspects 
of the atomic power program on which [ feel best informed and on 
which I shall submit my opinions in this statement. 

As an example of my contact with the problems of nuclear power 
development abroad, I shall mention one job that Internuclear Co. 
is doing at present in Italy. We have seven engineers there on a 
job which began last April. We are helping an Italian utility com- 
pany in connection with its plans for building and operating a 
nuclear powerplant of approximately 150,000 kilowatts of electrical 

capacity. 

We are helping to choose the site, to select the type of reactor best 
suited to Italian requirements, giving consideration to reactor types 
on both sides of the Atlantic, and we are then to help in the rego- 
tiations with suppliers of equipment, in the supervision of construc- 
tion, in startup, in training of operators, and the like. 

Thus far, we have spent most of our time on the site study and on 
preparation of the tenders which have been submitted to a variety 
of companies located in five different countries. At present we are 
squeezing into these consultant activities an intensive reactor engi- 
neering training program, which is being attended by 40 to 50 engi- 
neers from Italian utility companies. 

The name of the company which has employed us for all of these 
purposes, as you probably know, is Societa Elettronucleare Nazionale, 
or more simply known as SENN located in Rome. You may be inter- 
ested to know that the leader of our group over there is Dr. Marvin 
Fox, formerly Director of the Brookhaven reactor and now a vice 
president of Internuclear. 
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Mr. Chairman, I wish to emphasize the importance of American sus} 
initiative and leadership in the development of atomic power in other faci 
parts of the world. It is my observation that many people in foreign ( 
countries recognize without question the preeminence of the United wh 
States in the nuclear-weapons field, but they are unfortunately not tee, 
so sure about American leadership and ability in the peaceful field of { 
of nuclear-power development. nat 
They know that a great deal of reactor research and development j 
has been done in the United States, and they are much impressed with cha 
the successful application of nuclear power to submarines, but there gui 
are doubts in their minds as to the present usefulness of all this urg 
American technology in meeting their particular requirements for eve 
atomic-power development. nec 
Insofar as this is true, insofar as American reactor know-how is not con 
adapted to the needs of other countries, we are failing in providin fue 
the leadership which we have promised and which we have led other fue 
countries to expect. I 
The fact is that, so long as we do not enjoy the same respect and tha 
confidence in the area of nuclear power that we do in nuclear weap- Ste 
ons, our standing abroad as a peaceloving nation is damaged. To not 
improve this state of affairs is a major challenge to the planning of tha 
the United States atomic-energy program. There should be no more pri 
dilly-dallying in the establishment of policies which will rapidly I 
bring the United States into a position of firm leadership in the nuclear kn 
power field throughout the world. Un 
There is a second major reason for turning more of our attention thi 
toward the requirements of atomic-power development in other coun- ves 
tries, and that is that some of them really need atomic power. This ] 
is not just an exercise in who can be the most peaceful. In Italy we 
and Japan, as well as in England, a new and cheaper source of fuel we 
is a highly urgent matter. up 
They must find out—and they are going to find out—what is the the 
best way to meet their expanding power requirements with maximum ] 
efficiency and lowest cost. For the other countries in Europe, the sit- ] 
uation is not much different, and this means that the atomic power | bec 
objectives, such as those set up by Euratom, have a great deal to do nes 
with the future strength of Europe, and for us to be able to provide | of 
leadership and assistance in helping to meet those objectives is, there- d 
fore, certainly in our interest. dif 
There is a third reason. These other countries can become an ex- 
cellent proving ground for the development of our own atomic power pr 
industry. With experience abroad in the near future, during the tin 
period when atomic powerplants are more expensive than conven- 
tional plants, we have an excellent opportunity to learn how to build by 
and operate these plants more cheaply, thus becoming better pre- is 
pared for the day when rising costs of coal, oil, and natural gas will kis 
make atomic power more urgent for us as well. | 
The question, of course, is how this state of affairs can be improved. cr" 
Basically the answer lies in an examination of the problems and re- wl 
quirements—the facts of life, if you please—of atomic power develop- | 
ment in these other countries. Then the focus of American power re- re 
actor development should shift from trying to solve our difficult di 


domestic problems to the solution of these overseas problems, andI | ta 
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suspect that we shall find these problems to be simpler than those we 
face at home. 

One of the tough questions faced by our friends abroad is to decide 
whether to use natural or enriched uranium. You and your commit- 
tee, Mr. Chairman, are, I know, well aware of this problem because 
of the emphasis during this last year which you gave to the study of 
natural uranium reactors in this country. 

You may, however, be interested in a comment made to me by the 
chairman of one of the large Japanese utility companies, a distin- 
guished and able gentleman. He said to me that he knows that the 
urgency of getting some other source of fuel in Japan is going up 
every day and that atomic power appears to be rapidly becoming a 
necessity. But he went on to say that, so far as he is concerned, his 
company will never spend one yen on a reactor which depends for its 
fuel on some other country with a monopoly in the supply of that 
fuel. 

He was referring, of course, to enriched material, and I thought 
that he was going to explain about the possible risk of the United 
States cutting off the supply at some future date. But no, that is 
not what he was going to say. He went on to explain that the thing 
that really worried him about the monopoly was the control of the 
price. 

He said that, so long as there is no free market, there is no way of 
knowing what the material really costs and of being sure that the 
United States would not at some point drastically increase the price of 
this material, thus upsetting his return on a very large capital in- 
vestment. 

Representative Horirtecp. At that point, you can realize that if 
we can enforce upon the world the buying of enriched fuel reactors, 
we could also monopolize the sale of reactors. If we could enforce 
upon the world by developing an economic reactor, this would put 
the other people that produce reactors in the shade. 

Mr. Powers. I think that is true, Mr. Holifield. 

Representative Hoxirietp. Except that I do not believe it will work 
because I believe that too many of the people will be like Mr. Japa- 
nese man was. They are not going to stick their heads in that kind 
of noose. 

Apparently, that was his idea. I might want to buy his gasoline at 
different filling stations. 

Mr. Powers. The main worry that he was expressing was that the 
price might go up radically without his knowing about it ahead of 
time and making plans for it. 

Representative HortrreLp. We would have every reactor purchaser 
by the throat if they could only get their enriched fuel from us. It 
is too much to expect from human nature to put their heads in that 
kind of noose. 

I am not saying that we would exercise that monopoly, but it is a 
cruel world that we live in and we have known of cases where people 
who had monopolies did overcharge. 

Mr. Powers. Yes. I am not sure that it is possible to completely 
reassure our foreign friends on this point so long as American gaseous 
diffusion plants remain the major source of U-235, but it would cer- 
tainly help to provide some guarantees on cost as well as availability 
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over a period of time which is at least comparable to the amortization 
period—perhaps 15 years would be adequate. 

A second difficulty which we must recognize is the high price of 
capital in many countries. This means that one way to ‘be of great 
assistance would be through permitting uranium to be leased instead 
of requiring that it be sold. It seems to me that since we have a 
a mechanism for leasing uranium to United States utility companies, 
we surely ought to be able to work out satisfactory machinery for 
doing it abroad. 

A third problem area lies in the determination of fuel costs. Under 
present policies it is difficult, if not impossible, for a prospective 
operator to know just what his total fuel charges are going to be, 
Chemical processing costs represent the most ‘Important example, 
but there are also lesser items such as costs that may be incurred by the 
Commission as a result of activities conducted to safeguard U —235 
distributed abroad, transportation costs, and insurance charges in 
transit. 

All such items should be pinned down somehow as precisely ag 
possible instead of being left open-ended. 

One way to simplify this picture, which I would like to offer for 
your consideration, is to calculate the credit for returned fuel elements 
on the basis of a very simple direct formula which would absorb most 
of these uncertainties. It could not be 100 percent accurate, but as 
time goes on, the accuracy would improve. 

The formula would state simply that the credit for returned fuel 
elements is to be the calculated value of the U-235 which remains plus 
the calculated value of the plutonium which has been produced, multi- 
plied by some factor obviously less than one which is calculated to 
make allowance for reprocessing costs and as many as possible of the 
other Government charges. 

In other words, the net credit would be equal to (A—B+C) X 
(factor) where A is the value of the original U-235, B is the value of 
that which has been consumed, and C is the value of the plutonium, 

To be able to calculate costs on the basis of such a formula would be 
a tremendous improvement, and any slight temporary inequities, 
resulting from inability to make exact calculations, would be offset by 
the advantages to be gained. 

A fourth difficult area is in the field of liability insurance coverage. 
It would be of very great significance indeed if the United States 
indemnification policies covering extreme nuclear incidents to the ex- 
tent of $500 million could be applied to American-built equipment 
which is installed in foreign countries. 

Finally, may I remind you that some of the toughest problems lie 
in the area of fuel costs. Much additional research and development 
of fuel elements is needed, and there should, therefore, be expanded 
emphasis on Government support in this area, not only in the national 
laboratories and Commission contractor facilities, but also for fuel 
element research and development carried on by manufacturers, and 
utility companies, in connection with specific projects, including the 
foreign. 

1 am thinking primarily about giving a boost to overseas atomic 
power development, but at the same time this will go far toward push- 
ing our domestic program as well. This emphasis on fuel element de- 
velopment is a good example of why I believe that the best way to give 
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strength and direction to the overall domestic atomic power program 
is to focus its attention on and orient it toward meeting the immediate 
requirements for nuclear power development abroad. 

The five problem areas which I have mentioned are those in which 
I feel that the United States could be of much greater assistance, but 
I do not mean to paint too black a picture. As I explained at the out- 
set, people in these other countries have doubts about the present state 
of United States reactor technology, but they are for the most part, 
still uncommitted. 

The job with SENN in Italy is of special importance for this 
reason. The procedure which we and the Italians are following is 
such that there will be by far the most thorough investigation of the 
relative merits of different technologies that has ever been made. 

The ground rules in this instance will, of course, be Italian. But 
during my recent visit to Japan, I found a tremendous interest in this 
SENN project. Again and again I was asked questions about it be- 

rause they knew that Italy has to face the question of whether to buy 
reactor equipment for this reactor from Europe or from the States, 
and in Japan, they have the same problem. 

As you know, we have frequently been told that the Japanese have 
already decided in favor of an English reactor, but so far as I know, 
this has not yet been formalized. 

I understand that there was a statement today which Mr. Holifield 
put in the record a few moments ago, to the effect that the Japanese 
are now asking for bids from the E nglish, but even in this case I have 
the impression that it is a long way from the requesting of bids to an 
actual final decision to buy a re: actor. 

Even in France, I find that there is developing a feeling that they 
must examine carefully the technologies on both sides of the Atlantic 
before proceeding very far with their ver y ambitious atomic power 
construction program. Specifically, I am told that the first two re- 
actors, to be built by Electricite de France, will be based s ecifically 
on French technology, but subsequent reactors, EdF-3 and later ones, 

may be of any type , whatever depending on which best meets require- 
ments in France. 

There is, therefore, a tremendous amount at stake, and in order to 
exert American leadership in getting this vast program started, it is 
certainly worth taking a few risks and ms aking a few guesses. 

May I thank you again, Mr. Chairman, for the invitation and the 
op portunity to appear before your committee. 

Jhairman DurHam. Thank you, Mr. Powers. I might say that it 
is the clearest: statement of facts which I believe exists, after having 
spent 6 weeks this year attending every atomic power program in 
NATO this past year. 

Mr. Powers. Thank you, Mr. Chairman. 

Chairman Duruam. Also, the fact that we are a little doubtful as 
to our prestige in this field. We observed that in most of those coun- 
tries. I think the thing that I observed most is the fact that those 
countries are determined, in my opinion, to go ahead and do the job. 

I do not know whether you feel that way or ‘not. E specially France, 
Italy, Denmark, Belgium, and Germany, ‘know the needs that exist in 


their countries and they are going to do it themselves if we do not 
help them. 
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Mr. Powers. There is no question about it, Mr. Chairman. In those 
countries and in Japan, it is an urgent matter so far as their indus- 
trial development is concerned. I anticipate that it will become 
urgent in other parts of the world before long, but that is where the 
real problem is today. 

Chairman Durnam. Mr. Ramey. 

Mr. Ramey. The committee sat down with the SENN group when 
they were in Rome. Do you think the matter of leasing rather than 
selling your enriched fuel would be of help to this particular project 
in the sense that the bidders would be able to make more economical 
and realistic tenders? 

Mr. Powers. I am reluctant to make specific reference to this par- 
ticular project because the whole matter 1s under study at the present 
time and there will be a report coming in the future, but certainly, i in 
general, it is my firm impression that the companies in this count 
would be in a much stronger position if they did not have to ask their 
potential customers, in Italy where the capital costs are high, to have 
to raise this additional money over and beyond the cost of the plant 
itself. 

Mr. Ramey. How long would be the latest before an announcement 
about the leasing rather ‘than the sale of material would affect tenders 
on this project? When would you have to have proposals in ¢ 

They would have to have some time to calculate their estimates. 

Mr. Powers. Yes. So far as this particular project is concerned, 
the date, I believe, for submission of bids, is April 15. A statement 
before that time would certainly be helpful so far as the companies in 
this country are concerned. 

Chairman Durnam. Looking at the economic recovery of those 
countries, would you place this in the No. 1, 2, or 3 category as to 
what it would do to affect our international relations in Europe! 

Would you attempt to classify it as the No. 1, 2, or 3 project? We 
are spending a lot of time. What I am thinking about is that we are 
spending about $4 billion in this field of international cooperation in 
trying to secure those nations asa part of the free world. 

It appears to me that this is highly important and I do not think 
the people of this country have thought of it so much in that way. 
They have thought that this is just another private enterprise and 
should be treated that w ay with very little cooperation. 

The thing that worried me was that there was not much coordina- 
tion in what we were trying to do there in this field. We were run- 
ning it mostly through the ‘State Department with a little help from 
AEC. Is that a true statement ? 

Mr. Powers. I think so. I certainly agree. It is difficult for me 
to say what kind of things should be plac ed in a 1, 2, or 3 order be- 
cause my own attention is ‘focused almost entirely on the atomic power 
development in Europe. 

Chairman Durnam. I think of the buildup of their economy. We 
have used that as the main purpose in spending this large amount of 
money in those foreign countries every year. 

Mr. Powers. As far as I know there is nothing which we could do 
as far as dollars going further, than to try to help through the de- 
velopment of atomic power, the expansion of industrial activity 
throughout Europe. 
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Chairman Durnam. And get them on their feet. If we have to 
continue to — our billion dollars a year, I should think some of it 
could be wisely spent in this field. 

If there are no further questions, thank you very much for your 
statement. 

Mr. Powers. You are welcome, indeed. 

Chairman Duruam. The committee will be in recess until 10 o’clock 
tomorrow morning, in room 304 of the Old House Office Building. 

(Whereupon, at 4:55 p. m., Thursday, February 20, 1958, the hear- 
ing was recessed, to reconvene at 10 a. m., Friday, February 21, 1958.) 
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DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


FRIDAY, FEBRUARY 21, 1958 


CoNnGRESS OF THE UNITED STaTEs, 
JoIntT COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The committee met, pursuant to recess, at 10 a. m., in room 304, Old 
House Office Building, Hon. Carl T. Durham (chairman of the com- 
mittee) presiding. 

Present: Representatives Durham, Holifield, Price, Van Zandt, 
Jenkins, and Hosmer. 

Also present: James T. Ramey, executive director; David R. Toll, 
staff counsel; George E. Brown, Jr. , and Richard Smith, staff members, 
Joint Committee on Atomic Ener gy. 

Chairman Duruam. The committee will come to order. This is a 
continuation of the hearings on atomic-energy development, and I 
believe this morning Dr. C hauncey Starr, vice president of Atomics 
International, is the first witness. Doctor, we are glad to have you 
with us. 


STATEMENT OF DR. CHAUNCEY STARR, VICE PRESIDENT, ATOMICS 
INTERNATIONAL 


Dr. Starr. Thank you, Mr. Chairman. It is nice to be here. 
Chairman Duruam. You may proceed with your statement, Doctor. 
Dr. Starr. Yes, Mr. Chairman. 

Gentlemen, I am pleased to have the opportunity, once again, to 
join with you in the consideration of the policy issues which face the 
atomic-energy field. It is now generally recognized that our atomic 
program has dual objectives—first, the establishment of a domestic 
industry and domestic technology which could properly provide atomic 
power to our country when-.our future needs require it, and, second, 
the utilization of our present leadership in atomic technology to aid 
now those nations of the world where power is either un: wailable or 
of such high cost as to inhibit economic and industrial development. 
This international objective was established by our “atoms for peace” 
program and has become a significant responsibility for all of us. 

Considering solely our very-long-term domestic needs, our present 
national program has been an adequate one. It has both breadth and 
depth, has been well supported by both manufacturing industries and 
operating utilities, and, in view of its recent inception—less than 5 
years—it has been very productive of results. Our present rate of 
progress would undoubtedly lead to competitive atomic power domes- 
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tically in a decade or two, at which time it could begin to supplement 
our conventionally fueled plants. ; 

It is evident, however, that the present responsibilities of the United 
States in the international sphere requires an accelerated effort. Most 
of our friends throughout the world face power needs which press 
them with an urgency that makes atomic power of immediate interest, 
They look to us for guidance and assistance. We should not fail them, 

There are reports that a major atomic research laboratory has 
started operation in East Germany and that plans have been made 
there for the construction of many atomic powerplants. If we do 
not take advantage now of our belies technological position in this 
field, United States prestige might face another international shock 
similar to that created by the sputnik. 

The acceleration of our atomic-power program has been considered 
by this committee in the past, and I have on several occasions been 
given the opportunity to submit detailed suggestions for this purpose, 
On this occasion I would like to discuss only the broad features of an 
accelerated program and their relations to our international objec- 
tives. 

If I might interject a comment here, Mr. Chairman, by broad 
features I want to distinguish between the strategic planning for an 
international program and the tactical planning. What I want to 
discuss here is the strategic planning, not the detail of how you carry 
out the objective, but what the objectives should be and what we 
should be trying to do. 

In order to accelerate successfully our technological approaches to 
atomic power, I have in the past indicated that our research and 
development program should be increased to about double its present 
size and be planned as a 10-year effort. This would be about a $2 
billion program. Such a program would encompass all stages of 
development from early ideas to construction of demonstration power- 
plants. Until competitive costs are achieved, we must construct and 
operate several large plants of each promising reactor type. Such 
plants would be built in sequence, each containing the engineering 
and reactor core improvements gained from the preceding ones. 

Before any such large atomic powerplants are constructed, the 
technical art will have been sufficiently advanced so there is no ques- 
tion that the plant will operate and produce power. The purpose of 
such large plants in the development program is to provide experi- 
ence with engineering features, operating and maintenance costs, fuel 
cycle performance, and overall plant economics, and thus to indicate 
directions for improvement, both technically and economically. 

This acceleration program would certainly lead to a demonstration 
of United States leadership in atomic technology, and would also 
create the basis for a strong domestic atomic equipment industry. 
However, the United States foreign position requires more than just 
acceleration and demonstration. In order to establish and maintain 
United States prestige internationally, the principal objective should 
be the construction and operation in foreign countries of atomic 
powerplants substantially involving United States technology, United 
States equipment, and United States supplied fuel. Here, however, 
we are faced with the limited economic resources of many foreign 
nations, but an unlimited enthusiasm for atomic-power programs in 
these countries. 
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Fortunately, this international goal can be accomplished as an in- 
tegral part of our national planning for the development of competi- 
tive atomic power. Inasmuch as an acceleration program requires 
the construction of a sequence of developmental plants, it is practical 
to build a number of such plants abroad under circumstances which 
might achieve the above objective. A plan to build developmental 
plants abroad could thus serve both our international objectives and 
the orderly approach to economic atomic power. In fact, the joint 
participation of other friendly nations with us in the conduct of this 
effort may have important psychological advantages in addition to 
the values associated with the export of United States technology and 
equipment. 

Such a joint-participation plan is sure to succeed if the cost to the 
foreign country for the electrical power generated is substantially 

uivalent to that expected from conventional plants in that country. 
This could be achieved by a two-pronged approach. 

First, arrangements would be established by which the foreign 
participant could purchase these plants from the United States at a 
price similar to that for a conventional plant. The differential be- 
tween the United States manufacturer’s price and the payment from 
the foreign purchaser would be provided by a payment from the 
United States Government Seoul to the United States manufac- 
turer. In this way the capital cost to the purchaser is made consistent 
with that of a conventional plant, and United States industry and 
technology play a leading role in bringing atomic power abroad. 

In order to meet other national interests of the foreign participant, 
the United States manufacturer could subcontract abroad the semi- 
conventional construction and could sublicense the manufacture of 
some reactor components where appropriate. In view of the ambi- 
tious program of the EURATOM group of nations, the opportunity 
this might provide for European industry to obtain experience by 
participation with United States firms would undoubtedly be readily 
received. The accomplishment of the atomic power objectives of 
many nations abroad requires such industrial assistance and this can 
only come from one of the countries already heavily engaged in atomic 
power development. This is a clear opportunity for constructive 
contribution by the United States. 

The second and parallel action would be the provision by the United 
States, as part of its development program, of the fuel elements for 
the operation of these plants, for an extended period. The United 
States should maintain ownership of such fuel and sell to the user 
only the heat produced. This would remove one of the major diffi- 
culties in selling United States reactors abroad; namely, the uncer- 
tainty as to availability and true net cost of United States supplied 
fuel. The price for atomic heat would be adjusted to be about the 
same in cost as that from conventional fuel in the foreign country. 
The United States would provide the fabricated fuel, obtained from 
United States manufacturers, and would take the irradiated fuel back 
for reprocessing. The concentration of fuel element reprocessing 
activity under the aegis of the United States might permit sufficient 
consolidation of requirements to stimulate the rapid development of a 
chemical reprocessing industry. 
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As a result of these two steps, several major objectives would be 
achieved. 

1. The orderly progress of our development program for competi- 
tive atomic power would be maintained. 

2. United States support, technology, equipment, and fuel would 
be prominently displayed as evidence of our sincerity of our atoms- 
for-peace program. 

3. Atomic power would be made available abroad at an early 
date. 

4. The use of the byproducts of irradiation—such as plutonium— 
would be determined by the United States, as with domestically 
irradiated fuel. 

5. In relation to indemnity abroad, United States industry could 
be provided protection against product liability by extension of 
present United States policies. Lack of such protection has been a 
basic block to the sale of United States atomic equipment and fuel 
abroad. 

6. United States industry would be placed in a position to compete 
on equal terms in the world market for atomic equipment in all 
countries. 

7. The United States atomic equipment industry would be strength- 
ened by its responsibilities for these plants abroad, and thus be in a 
good position to serve domestic needs as these develop. 

8. Permanent arrangements between United States and forei 
manufacturers could be established during this period, with long- 
term values to our foreign relations. 

9. As this program is primarily aimed at the development of com- 
petitive power, it should be expected that the supporting cost to 
the United States would diminish over the long term, and would com- 
pletely disappear when the goal was achieved. 

I have looked at the probable cost of such a program and it is quite 
small compared with what we are spending for the overall effort. 

Gentlemen, I realize these suggestions can only serve as guidelines 
for a more detailed analysis and planning. If I can be of any assist 
ance to the committee in such detailed study, I would be pleased to 
provide it. 

Chairman DurHam. Doctor, you have posed the question very 
plainly of what we are up against. You are a man of considerable 
experience in this field, and you played a very important part in the 
program of Atoms for Peace. Do you feel today that unless we take 
some action in a more accelerated way and outline a definite program 
as far as foreign countries are concerned, we are going to lose the 
prestige that we gained from the Atoms for Peace crusade ? 

Dr. Srarr. Mr. Durham, I feel this very strongly. There has been 
absolutely no question that the United States has for many years had 
very real prestige all over the world in the atomic enegy field. I 
think that this prestige is gradually wearing away. We have what in 
business we call a melting asset, and it is melting at a fairly rapid rate. 
The real difficulty is that instead of our tackling the problem as a 
whole, we have been in a very piecemeal way making little steps to- 
ward solving isolated trouble areas. 

I mentioned before the difference between strategic planning and 
tactical planning. We have been taking tactical steps. We change 
the price of this, we make this or that change in regulation. The 
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basic strategic plan of what we are trying to achieve, and how to 
achieve this we have not as yet t deve ‘loped. The absence of this has 
left our foreign customers in a position of not quite knowing what 
we are currently planning a what they can expect from us. 

I might mention to the committee that i am leavi ing tomorrow after- 
noon for Europe to see certain customers with whom we have been 
talking regarding nuclear powerplants. I have been on other trips 
abroad, both in Europe and in Japan. In both these places the prob- 
lems which really determine whether a sale of an American reactor 
ismade or not is more than just a detail on the price of a specific item. 
It is much more a broad policy concept of what the United States is 
going to do in the way of supporting the foreign business in atomic 
power reactors. The absence of this broad strategic plan is, | think, 
the crucial problem which we face. 

Chairman Durnam. Do you feel that we have all the basic tools— 
when I say basic tools, I mean the fuel, the know-how and everything 
else connected with the program—if we could just have some definite 
plan to hang your hat on, you might say, and devise a program that 
would readily work. 

Dr. SI ARR, Yes. I think we do have what is necessary to start a for- 


ign — ‘Ipation in the atomic power field. The basie ingredients 
of this we have hand. ‘The one difficulty which this field has faced 
for many years and with which this committee, I am sure, is very 


ave technol vy, we may have fuel, we may 
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economic self-sustaining business position. This is the difficulty we 
face. Under normal circumstances one could wait for this. I don't 
think we have these norm il cireumstances. We face competition both 
our friendly allies and by those not so friendly. We face a free world 
demand for: etion inthis field. I think we are b elIng presse¢ d by exter- 
nal circumstances to do omething in spite of the fact that on an eco- 
nomic basi solely we are not re ally 1] La busin 1eSs position to do j if 
Chairman Durnam. I think I agree with you all the way along the 
line. It seems to me we could gain a oreat deal of fr experience if we 


could take your suggestion to develop and build reactors over there 
with some support from this country in the way of fuel, or something 
like that, which would give us a vast amount of experience in all types 
of reactors for the future. That is always a selling problem, of course, 
ina new field of operation, 

Mr. Holifield. 

Representative Houiriecp, Mr. Starr, it is nice to see a fellow 
Californian back here on this spring day. 

Dr. Srarr. I enjoyed my walk this morning in the brisk air, which 
we do not have in California. 

Representative th LirieLp. As usual, you present a very clear and 
orderly statement, Dr. Starr. There are some factors that we might 
discuss. | 

One factor is that the Commission has not set forth a clear goal. 
They are charged with the responsibility of the advance of the art 
in atomic energy, and as of today they have not given us the type of 
goal which many of the committee have felt was necessary from an 
international standpoint, nor has the President come out and given 
us this type of goal from an international standpoint. Now, the 
question arises, in view of the fact that the constitutional responsibility 
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for international relations rests in the President = his appointed 
administrators. What you are advocating ‘here, really, is for the 
Congress to take the bit in its teeth and set up an mais itional pro- 
gram which the Commission and the administration has not ¢op. 
sidered ur gent enough to even send a message to Congress on. Is that 
not right? 

Dr. Srarr. Congressman Holifield, I am advocating an_ inter. 
national program. Who sets it up, I think, is probably a matter fo 
Congress and the Executive to decide. 

Represent: itive Honirietp. Yes; I agree with vou on tha There 
is one fault I see in your presentation here, and that is the probable 
cost of it to the United States. How many kilowatts would a 106 
kilowatt plant produce in a year’s time? 

Dr. Srarr. By happenstance, I happen to have such information 
here. 

Representative Horirie.p. I thought you might have, being a map 
who prepares himself well for the job at hand. 

Dr. Srarr. As a general statement, I think the total cost of this 
program to the country would be small compared to the total researe) 
and development program that we are discussing here. As you reeall, 
I recommended that we plan a program at about a $2 billion level for 
10-year period. That is about $200 million a year. | have taken the 
specific example of trying to determine what this foreign-suppert 
program might come. In the case of a program which would involve 
building abroad five 60-megawatt reactors—electrical megawatts— 
and five 200-megawatt reactors, 10 reactors altogether, over a period of 
10 years, it is our belief that in terms of cost in the way of capital 
support to pay the differential between the total cost of these plants 
and conventional plants would run over 10 years, $130 million. That 
is about 6 percent of the total expenditure that we feel is necessary 
for the country as a whole. 

Representative Hovrrrerp. That is your differential in capital 
investment / 

Dr. Srarr. Yes, sir. In terms of what we estimate may be re 
( a to — the differential in fuel cost between their cost for 
conventional fuel and what it is apt to cost us if we supply the 
fuel, is adie $30 million to supply these reactors for the next I 
years. ‘This, again, is a very small amount compared to the total. § 
the whole program in rough numbers would run less than 10 percent 
over the 10-year period of the total national program. 

One of the reasons that the costs are not excessive is that we an 
paying a differential rather than a total. This differential, we a¢ 
sume, Is going to start dropping as the second, third, fourth, of any 


one type of plant gets into operation. We have made a guess, and! 


can tell you what it is. 

Representative Hoririexp. Is this over a 10- year period ¢ 

Dr. Starr. Yes. 

Representative Hoxtrrevp. Is it not true that, if these countries 
signed up for a power-producing reactor, they would want. the het 
from that reactor for periods of 25 or 30 years 

Dr. Srarr. That is right, sir. What happens, then, is that the fue 


cost for the second decade amounts to another $30 million. But the 
capital costs have already been supported. 
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Mr. Ramey. You figure the fuel costs would be cheaper in the next 
cores ! 

Dr. Srarr. That is right. I know what I am saying to this com- 
mittee is old hat to you. One of the problems on the fuel cost is 
the high cost of reprocessing. One of the reasons for the high cost of 
reprocessing | is that we do. not have an industry established ot get 
the peants g going and get the systems going. We ‘would expect over a 
period 0 the next decade or two of these costs dropping. The 
veer, in this particular case a foreign country, is getting his 
fuel on a heat basis. So he does not care what that costs us to re- 
process. We have to support this differential. This differential will 
keep dropping as our tec! hnology in this country gets better and better. 

I think those of us who have i the developments i in the business 
are quite optimistic about getting these costs down over the 10-year 
period. 

Chairman Durnam. Have you given any thought to whether or 
not this could be done on a long-range basis under some kind of hi- 
Jateral agreements / 

Dr. Starr. Yes; I have given thought to this, Mr. Durham. There 
are certain aspects that have to do with a loan system which I feel are 
undesirable. ‘They place upon the customer the req urement to find 
oat what to do with the fuel. It is quite clear in this field that we can 
not make a simple loan. Whatever loan we make has surrounding it 
certain restrictions, certain requirements and certain unknowns of 
cost. To date, we have not told either people in this country or for- 


pe 
eign groups what the cost will be to them to reprocess fuel. They 
have an noes factor which they have no way of evaluating, 
which is completely under the control of this country. so that we 


ean ike or break "has st arbitrarily the economy of their power 
jant 

Chairm: an Duriam. We do have such a policy in other fields with 
respect to loans ¢ 

Dr. Srarr. Yes. I think perhaps it is the complexity in this field 
which makes it a little different. 

Mr. Ramey. Isn’t there a policy on reprocessing now of $15,000 a 
day and payment of transportation costs ? 

Dr. Starr. Yes, except nobody quite knows how many days are 
going to be involved in handling any particular kind of fuel ele- 
ment. JI think we will find when we sit down with one of the cus- 
tomers, as we have, and as we are going to do in the next few weeks, 
and try to tell the customer what it is going to cost him, then he 
asks, “where did you get this number,” and, “are you sure that this 
is what it is going to cost us?” One finds tremendous gaps of uncer- 
tainty which from a business point of view I don’t think the Commis- 
sion can pin down. It could by fiat or an arbitrary statement of 
price. I think this really begs the question. I do believe that this 
specific kind of question is really a question of tactics. It is really 
a question of how do you work out the detail. I think that kind of 
question should be handled by people professionally skilled in the 
atomic-energy business. Perhaps an advising group could devise 
within the framework of policy set by the Government a detailed 
method of arriving at the strategic objectives. There is a very real 
danger, Mr. Chairman, in setting up a tactical decision without doing 
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the strategy first. I can give you an ex: unple of what I have in mind, 

There has been much discussion of late as to raising the price of 
plutonium. There has been no statement as to why this is a good 
thing. I think I understand why it is permissible, but why it is q 
eood thing has not been discussed. If it is for the purpose of making 
it more interesting for somebody to build atomic powerplants, then 
there are other ways of making it interesting. ‘There are certaiy 
dangers in this kind of tactical approach. It may be a good thing 
to first analyse the over: all picture. 

Represent: itive Houirienp. This is a way to hide a subsidy. 

Dr. Starr. Yes. But it isa situation where you make the step and 
then all the consequences flow from this. 

Represent: itive Honirieip. For 15 years. 

Dr. Starr. For example, if you make it interesting to sell pl 
tonium to the Government, you are going to end up ‘with reactors 
optimized to plutonium. This is an old argument. This committee 
has been through it under the dual-purpose program. 

Mr. Ramey. Is this similar to the British Calder Hall dual-pur 
pose reactor ¢ 

Dr. Srarr. Yes, that was a duel-purpose machine. In the case of 
the Calder Hall reactor, the production of plutonium is one of their 
very big returns. So you really bias the development of technology 
to the point where it will be for a very long time dependent upon 
such a high price for its continuation. What I am suggesting js 
that we continue with a planned program of what makes intelligent 
reactor development and absorb as part of our program this foreign 
support, and make the detailed tactical decisions as to what we do in 
the way of prices, regulations, and so on, as the result of a detailed 
study of a broad objective, rather than picking a single tactical ap- 
proac h and s aying we are going to land the troops on this shore and 
then see what h: appens. Isuggest we not dothat. 

Representative Horimienp. 1 think your suggestion is very clear. 
As I understand your suggestion—maybe I will prove that it is not 
clear—the Government would process the fuel. 

Dr. Srarr. Yes 

Representative Hontrienp. Our Government would process the fuel. 
We would in effect furnish them the fuel on a loan basis, and we 
would process it and we would obtain such products as are in the 
spent materials. In other words, the plutonium would automatically 
become ours. 

Dr. Srarr. That is right. 

Representative Horirmip. So you actually have a very clear pic 
ture. Your first clearness is that if the difference between the con: 
ventional plant of this size and the atomic plant is $20 million, w 
pay it and that is all? 

Dr. Starr. That is right. 

Representative Hortrretp. Then in the furnishing of the fuel, they 
know what they are going to get because they get power at 8 mills 
They get the heat equivalent of 8 mills, or whatever their standard 
price is in the country in which we build it ? 

Dr. Srarr. That is right. 

Representative Houtrrevp. We assume the difference in the cost of 
operation and the principal part of that difference would be in the 
maintenance of their fuel and the processing of their fuel ? 
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Dr. Srarr. That is correct. 

Representative Hortriecp. It is too simple. We could never do 
anything like that. We have got to have a 75-page contract with a 
lot of ambiguous language in it, and we have to hide what we are 
doing. We can't come out in the open. You talk like a businessman, 
aman who meets a payroll. 

Chairman Durnam. Doctor, at the present time do you feel the 
English have a big advantage over us in selling reactors in Kurope? 
I mean in the overall] operation of the plan and the way they do 
business / 

Dr. Srarr. Mr. Chairman, we find that the British as salesmen are 
very good and we have much to learn from them in terms of tech- 
nique. Among other factors, and I think I mentioned this to the 
committee before, that when the British sell 1t is usually private 
British business people directly in arms with their Goyernment. The 
(yovernment takes a very direct role in any negotiation. Since their 
Government has complete responsibility for the fuel, the Govern- 
ment is in a position to make just the kind of offer in substance that 
lam suggesting here. 

Representative Honirieip. Is not this substantially the British way 
ot don Yr busi CSS ¢ 

Dr. Srarr. Yes. The British Government has taken the respon- 
sibility for the fuel. 

Represe) tative Hontrimetp. They are selling the reactor on a net- 
heat basis / 

Dr. STARR Phis is what they are domme. 

Representative Hoririecp. Getting back to your general statement, 
you do stress the urgency on the international level and you say that 
our domestic program is adequate. I suppose you mean that as far 

the urgency of producing atomic power, under normal cireum- 
stances we would rock along quite slowly in this technology, and so 
forth. 

Dr. Starr. Yes. 

Representative Horntrimecp. If we did have a vigorous program 
such as vou iMayocate here, would it not solve the problem of techno- 
logical advance here at home / 

Dr. Starr. This would have a very, very big etfect, both in speed 
Ing up the availability of nuclear power on a compet itive basis domes- 
tically, but also it might be possible that the same formula which we 
are suggesting for abroad might be used domestically until such 
time as the power becomes competitive. I might emphasize again 
that what I am suggesting is that this be made part of our technical 
development. program. We have to build these plants anyway. I 
can't speak for the industry as a whole, but I am sure you will find 
everyone in the atomic energy industry in agreement that we have to 
build multiple copies of the principal varieties which look promising, 
before we are gvoing to reach the point at which they can stand on 
their own feet on a business basis. 

Chairman Durmam. Would you suggest in what way your plan 
would meet the EURATOM vision in what they plan to do the next 
10 years / 

Dr. Starr. As a matter of fact. when the “three wise men” were 
over here, Mr. Armand, who is head of the EURATOM operation 
has stated specifically that the one thing they needed from this coun- 
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try was industrial technological support. This is what they did not 
have in E turope. They can manufac ture steel pieces. They can make 
pressure vessels. They have surprisingly good engineers as we are 
finding out in many ways. What they do not have is this tremendous 
backlog of technological experience which we have in this country, 
This is the one thing that they do want. I believe that a suggestion 
of this type I made here would be very happily accepted by the 
EURATOM group. 

Chairman Durnuam. I think we saw that very ne last. fall 
when we were there 6 weeks visiting all the install: ations. I asked the 
question, how in the world they did that job in France, because the 
plant is to be built of the same material that we build plants. They 
said we made it all except the pumps. I said where did you get those! 
They said they bought them from Italy. So is the cye lotron. 

Dr. Srarr. Yes. 

Chairman Durnam. The tolerances were just as good as any] 
looked at. 

Dr. Starr. Yes. 

Representative Hoxirreip. Could you tell us a little bit about the 
status of the organic moderated reactor experiment / 

Dr. Srarr. It has been running very nicely, Congressman. The 
machine had, as you know, one specific major purpose, and that was 
to determine whether the composition of the organic under radiation 
would be a serious obstacle in the performance ‘of this machine. We 
had made small-scale tests in the MTR which had been promising, 
but the purpose of the installation at Arco was to make a full-seak 
test. We have now been in operation over a month and the power has 
been up to the rating of the fuel elements, and we find that the de 
composition rate verifies that of the small scale test. 

Representative Hotirretp. How large is this test you are speaking 
of now ? 

Dr. Starr. About 11 megawatts is the power level for which this 
fuel loading has been designed. We have been up to this power with 
very, very successful results. As a matter of fact, the operation has 
been better than we had expected on a prediction basis. We are nov 
awaiting permission, actually, to go to higher power. I think that 
this illustrates perhaps another fundamental point in this field, and 
that is that on a technical basis it is a rather rapidly moving field. 

I might recall to this committee that it was only about a year ago 
that the one big question on the boiling reactor, as to whether it wast 
good reactor, was settled, and that was s the question of stability during 
the boiling process. After that was settled, the boiling reactor obv- 
ously became one of our principal contenders as a future reactor, the 
Si ame thing i is now he appening on the organic moderated reactor. Thes 
early tests are answ ering some of the big questions and the results ar 
now so promising that I think this is also going to be one of the very 
real contenders for the future. 

Representative Honitrretp. Are you proceeding with the Piqua 
people and negotiating with them to build their small plant. 

Dr. Srarr. Yes. 

Representative Hontrretp. Will it be this type? 

Dr. Srarr. Yes. Weare awaiting the completion of contract nege 


tiations with the haatlabe: eater Commission. As you recall, the} 
Joint Committee requested that “these negotiations be made w ith the 
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Commission, and the difference between private negotiations and Gov- 
ernment negotiations require some alterations in the detail. This is 
now taking place. 

Representative Honirietp. Do you feel that a large-scale plant 
should be constructed, larger than the plant at Piqua of this organic 
moderated type ¢ 

Dr. Srarr. Congressman Holifield, to show you our confidence in 
this particular type, we have made a proposal to a European power 
utility for a 100 megawatt organic moderated reactor and to another 
one for a 150-megawatt plant. We have every confidence that these 
plants could be built with success. We would like to build them in 
this country, too. The fact, however, is that we feel that in terms of 
risk on technological information, that what we are getting now out 
of the reactor experiment substantiates the wisdom of going ahead 
with this. 

Representative Hoxirrep. Your Nebraska plant is a sodium type, 
patterned after the Santa Susana rather than this type. 

Dr. Srarr. That is correct. The Nebraska plant has a longer range 
point of view in terms of time scale. I think here again while each 
reactor contender has his own pet approach, there is a general agree- 
ment that if one would develop the liquid metal technologies for high 
temperatures that you would get more out of both fuel and reactor 
in the long run. This is part of the push between the fast breeder 
program, the liquid metal fuel reactor and the sodium graphite reactor. 
The experiments on the SRE are moving very nicely. We are getting 
a lot of technical information. The plant for Nebraska would be the 
first of what I would call an eee scale demonstration of this 
technology. The liquid metal field is a more difficult one technical] 
and there is much more engineering experience required. We think 
ina matter of a few years this again will catch up with the others. 

Representative HonirieLp. Your computations here are really rather 
modest in terms of the production of 10 of these reactors. Do you 
have confidence in your figures as to the differential in capital plant 
investment and the fuel costs 

Dr. Starr. Yes. 

Representative Horirretp. Are those carefully worked out? 

Dr. Srarr. I have made this statement before on many occasions, 
that the confidence in the capital costs is always higher than the confi- 
dence in the fuel cost. The capital costs are much easier to determine 
because they represent something on which you can get bids from 
subcontractors and vendors. I would say that the computation of the 
capital cost is a reasonably confident one. The computation on the 
fuel cost is our best estimate. I think it is reasonable. Even if we 
were off by a factor of two on this, the sum of money is still small. 
Again, if one wanted to sponsor more reactors than 10 overseas, you 
could do that. 

I might point out that this adds up to 1,300 megawatts of electrical 
power which is about a third of what the EURATOM people are now 
shooting for in the next 10 years. So it is not an inconsiderable 
amount. 

tepresentative Hotirtetp. Are your computations on this available 
to the committee staff on a confidential basis? 

Dr. Starr. I would be very happy to mail this in with explanatory 
comment. 
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Representative Horrrrmrp. I imagine you would prefer it not be 
published in the record ¢ 

Dr. Starr. I would prefer that simply because they are rough ea}. 
culations and I think the committee staff is quite competent to ng 
its own element of judgment in examining these details. 

Re sprese ntative oe 1rreLD. The only practical objection I see to your 
plan at this time would be that in building these plants overseas, there 
might be some objecti on to areas that need electric ity here at home 
for this type of a subsidy. I suppose that the only way we could 
justify it would be on the basis of a clear statement of international 
urgency ¢ 

Dr. Srarr. Yes. Of course, there is always the possibility that the 
same type of formula and same approach could be used domestically 
I would urge, however, that we build these plants as part of a board 
technical development program, that we don’t just build these plants 
because someone asks for them; that they be part of a planned develop. 
ment program. One of the strengths of our approach, and Tf think it 
would be dangerous for us ever to lose it, is the fact that we ar 
developing multiple reactor types. As I indicated before, vim looks 

good today is superseded by something next year. I think that asa 
country we would lose in the long run rather than gain by limiting ow 
activities. Since we have these multiple types, it becomes necessary, 
as a national objective, to build development models of each of thes 
types as the tec ‘hology warrants. This should be done. I don’t think 
that we sh oe | in effect overweight the program one way or another by 
building a particular preferential type. If one particular type al 
ready has reached the stage of economic competition, at that point the 


Government can step out and let normal business relations take place. | 


Representative Houirtery. Getting away from this particular plan 
of yours, could I ask you this question: Since the pass ige of this act, 
has your company filed any applications for patents ¢ 

Dr. Srarr. In the name of the Commission we have filed a huge 
number. In our own name a very limited rabies The batelh have 
been filed on work that the Commission is not supporting and does not 
parallel any Commission programs. But it is only a limited number. 

Representative Honirrenp. Of course, your work has been on Con 
mission contracts to date. 

Dr. Srarr. Overwhelmingly so. We have a small amount of ou 
own privately supported work on things which we think are valuable 
and the Commission does not. 

Representative Honirrerp. What do you conceive of your equity in 
a patent filed in the Commission’s name 4 

Dr. Srarr. Practically zero, Congressman. All we can get out o 
our present contract relation with the Commission is a nonexclusive 
royalty-free license which the Commission will grant to anybody 
who asks. 


Representative Horirreip. You have not asked for any compenst J 


tion for any of these patents as provided for under the law? 
Dr. Srarr. That is right. 


Representative Horirm.p. In the area where you have filed patents 


these are in areas which you consider completely apart from the re 
search and development which has been done under contracts with the 
Commission ? 
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Dr. Srarr. Yes. We keep a very strict segregation. I might point 

out that the way the patent oflice works in this. partic ular ale, pre * - 
tically any patent which we apply for in the atomic energy field, 
‘t does not go through the Commission channels, gets referred bac i 
to the Commission for opinion as to whether it does or does not con- 
flict with our contractual obligations. The number of patents granted 
is very Small compared to the number applied for, but this is because 
of the time cycle in the Patent Office itself. 

Representative Honirietp. Are they put on ice awaiting the fatal 
day, > Septe mmber 1, 1959 4 

Dr. Srarr. This is a question of definition of how cold the ice is. 
It takes a very long time to get a patent in this field oranted. 

Representative Honirietp. Regarding all these patents for which 

|, unless the Commission shows an interest in them, 

theoretically on September 2, 1959, can your exercise your proprietary 
claim 4 

Dr. STARR. We can exercise it as soon as they are eranted on those 


| : ] 1 1 : 
for which we have applied and which have no connection with the 


Commission work. 
Repres ntative Honirenp. Yes. I am talking about. the others. 
Dr. Srarr. No. Regarding the ones that are obtained under Com- 
— contract we at no time in the future will have any proprietary 
rights. The 1959 date has to do only, as I reeall, with the cross- 


Sting. We are happy to cross-license if we have something that 
someone Walits. 

Mr. Ramey. Has adhvone applied for licenses on your privately ob- 
tained patents ¢ 

Dr. Starr. No. The only applications for which we have patents 
pendir no, for e ample, which I know about in detail, are the ones on 
these Sm: ill water boiler research reactors where we spent consider able 
funds developing this particular piece of equipment in areas where 
the Commission specifically said they were not interested. We car- 
ried this on with our own funds out of our own income. We made 
patent applications on some of the fundamental methods developed. 
These are still going through the mill. But nobody has come to us 
and asked us for a cross-licensing permission. 

Representative Horirrevp. Is this the general procedure in the 
industry ? 

Dr. Starr. I believe so. I think work that is done under Commis- 
sion contract is at the moment wholly in the public domain. There 
may be a few companies that have what are called outfield rights, 
people who are in the pump business and who may get a contract to 
improve their pump for the C ry oe may get a right for the com- 
mercial use of that development, but these are very limited, and they 
are outside of the nuclear equipment. They are mostly in the fields 
of their own professional ordinary domain of equipment. I don’t 
believe, frankly, that anyone in this industry looks upon his patent 
position as having much value either for now or the future. 

Representative Hotirretp. You feel the know-how which you have 
acquired is the most valuable asset in this field ? 

Dr. Starr. The know-how, and I will add now more than the tech- 
nical know-how, the business know-how, because it takes quite a bit 
of business know-how to wend one’s way through all the business 
problems that one faces. 
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Chairman Durnam. Do you feel after 1959 you will be in about 
the same shape as today as far as patents are concerned? 

Dr. Starr. Yes. We are completely neutral. If the date did not 
exist, it would make no difference to us. 

Representative Ho.irtetp. That is all, Mr. Chairman. 

Chairman Durnam. Mr. Jenkins. 

Representative JENKINS. I have no questions. 

Chairman Durnam. Mr. Hosmer. 

Representative Hosmer. Doctor, in your statement, where you talk 
about the Germans in the first sentence, and then an international 
shock in the second sentence, is there any connection between the two 
Do you feel that the Germans are the ones who are coming up in this 
field ? 

Dr. Srarr. You are talking about East Germany ? 

Representative Hosmer. Yes. 

Dr. Srarr. In the case of East Germany the assistance is being 
rendered by the U.S. S. R. It is hard to tell how much reliance to 
put on their announce ements. There is very little question about the 
research laboratory going in operation. They have said that they ar 
going to build in East Germany many atomic powerplants. They 
have recently announced a few more. 

Representative Hosmer. At least that area is logically a showease, 

Dr. Srarr. Yes. There is always the possibility, of course, that 
they make these statements and do not expect to carry them through, 
There was a statement recently that they were building in the hun- 
dreds of megawatts powerplants in Czechoslovakia and elsewhere, 
It was reported from Moscow, and East Germany last month that the 
Soviet Union plans to assist East Germany and Poland in the con- 
struction of a nuclear power reactor of about 70,000 electrical kilo- 
watts in each country with completion scheduled for about 1960-61, 
The Soviet Union is reported to be assisting in the construction of a 
One hundred and forty to one hundred and fifty thousand electrical 
kilowatt power reactor in Czechoslovakia with completion scheduled 
for 1960. So I think it is evident that as far as maintaining our po 
sion in this field in which unquestionably we were ahead of the Rus 
sians, we have to do something rather rapidly. 

Representative Hosmer. In connection with the plan that you sug- 
gest, I would like to try to pinpoint just where the subsidy is, or to 
whom it is. You speak of the American manufacturers making some 
of their components here and subcontracting in these other countries. 

Dr. Srarr. That is right. 


Representative Hosmer. Is the subsidy to American manufacturers! f 


Is it to the purchaser of the plant, whether it is a private company 
or an overseas government or what ? 


Dr. Srarr. There are two subsidies as such. One is to the Amer: | 


ican manufacturer in the form of a differential payment on the cap 
tal equipment. As an American manufacturer sells a plant, he sells 
it to an overseas buyer, to some foreign government or utility. He 
sells it at a price that is negotiated but : approaches that of one of their 
conventional plants. The Government makes up to the manufac 
turer the difference between his price for this plant—the proper price 
for the plant—and the price at which he sells it to the foreign buyer. 

Representative Hosmer. Then it is not the manufacturer that is 
getting the subsidy. It is the foreign buyer. 
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Dr. Starr. Yes; if you want to put it that way. 

Representative Hosmer. Exe ept to the extent that the American 
manufacturer is getting a profit on the subsidized portion; is that 
right. 

Dr. Starr. Yes; I think the question of whether the payment is 
made to the foreign government and then returns to the American 
manufacturer or goes to the American manufacturer is one of the 
mechanics. Because of the flow in and out of the country, it would 
be better in this particular case if it did not go out and sti ayed j in the 
country. 

Represent: itive Hosmer. You would not be quite as generous as 
you have indicated in these subcontracts abroad, would you ? 

Dr. Starr. Yes. For example, when we try to sell a pk int abroad— 
and I do not think this would change it—we try to sell it at the lowest 
price that we can make it. Many items of manufacture business gets 
by subcontract, for example, steel pipe, pressure vessels, things of this 
sort. Many of these things can be made abroad at a lower cost than 
here. As a matter of fact, many of the national industries abroad 
won't buy a plant unless a good deal of the manufacture is done 
abroad. For example, we are considering, and so are many other 
American manufacturers, a proposal to the Senn group in Italy— 
I believe this committee has heard about this—and they are getting 
= em from all over the world, from the British, ourselves, and 
anybody who wants to make them a proposal. In that proposal they 
have requested and have indicated that one of the elements of selec- 
tion will be the amount of manufacturing that is done in Italy. 

Representative Hoirrretp. To provide employment ? 

Dr. Srarr. To provide employment, to support them. Indirectly 
it helps us in other ways. 

Representative Hosmer. How do you protect yourself in those in- 
— I think you ran into trouble with the Japanese. 

Dr. Starr. In terms of manufacturing ? 

Representative Hosmer. Yes. You ran into quite a considerable 
amount of trouble. 

Dr. Srarr. This varies from country to country. I think in Italy 
we have contacted what we consider reliable supplie rs of certain pieces 
of equipment. In effect, this is the manufacturer’s judgment. Once a 
price is established and we make a poor choice of a subcontractor and 
it costs us more money to build a plant, at that point we would expect 
it to come out of our own pocket. That is our own business risk. In 
Italy we are selecting a group of what we consider people competent 
in certain areas, and in these areas we are planning to subcontract 
work to them. 

Representative Hosmer. Do you think the United States industry 
would be interested in this plan of yours if the profit was based only 
on the part outside of the subsidy ? 

Dr. Srarr. Possibly. I think that while profit is important, I think 
it is not as important in this industry today as the technical progress 
toreach the point where we can sell plants without having to depend 
on the Government. I think everyone in the industry wants to carry 
through the technological development to the point where these plants 
are economically capable of standing on their own feet. If that point 


cannot be reached, we ought to get out of the business. It is as simple 
as that. 
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Representative Hosmer. What is in this for the American mann- 
facturer is largely, in your mind, experience ¢ 

Dr. Srarr. “There are two things. I think I mentioned both here 
in the paper. One is that we more rapidly move into an area of tech- 
nical development of the plants. This is our principal objective in 
doing this and going through this foreign channel. We develop 
permanent foreign relations for expediting ‘this work and for getting 
it done, which means as an industry we will always have a connection 
and always get some return out of this. 

For example, this committee ae know that my own company has 
formed a joint company with a German company, a jointly owned 
subsidiary, called Interatom. We will get half of the earnings of 
that subsidiary. This is in perpetuity. One of the reasons that the 
German industry was eager to do this is that we in this country had 
the technology and we could save them something like 5 years in 
getting on the market w ith equipme nt. 

Representative Hosmer. That company is going to be in competition 
with ‘Atomic s International U.S. A. for some of this foreign market! 

Dr. Srarr. I think the principal problem is making the sale. | 
would not care whether it was done by that company or by us. Asa 
practical matter, either way it will be known as United States tech- 
nology. There is no question about this. In this particular case, if 
we were, for example, under this arrangement to sell a reactor in 
Germany, we would undoubtedly utilize that company to get much 
of the equipment built in Germany. 

Representative Hosmer. But what if that company sells a reactor 
to Italy? That is two steps removed from the United States. It 
won't dothe United States prestige any good. 

Dr. Srarr. They would still need our engineering and design to do 
it. What we have is the years of background and engineering de- 
velopment, and this is what, in effect, we are putting into it to 
support this operation. 

Representative Hosmer. Is it cheaper for them to make this product! 

Dr. Srarr. The cost of labor in Europe is a fraction of what it is 
here. On the other hand, there are many things they can’t make. 

Mr. Ramey. They use more labor, though, do they not ? 

Dr. Srarr. Yes. There are many things, for example, that we 
would jointly work out with them to give us the cheapest overall 
plant. For example, stainless steel fabrication in Europe ‘a very poor 
compared to stainless steel fabrication in this country, for many rea- 
sons. We would not consider subcontracting to anyone in Europea 
stainless-steel fabrication. However, conventional steel products we 
would. Fuel-element work we would not consider subcontracting. 
This we would have to do in this country. There are many aspeets 
that can be done. Routine electric motors are made as well there as 
here. We would divide, in effect, what gets made there and what gets 
made here. When you build a plant you must remember that over half 
of the cost of a nuclear steam installation is on the fieldwork—pouring 
of concrete, building of buildings, assembly of the components. This 
is always done by local contractors, whether it is in this country ot 

elsewhere. So this part you subcontract. You send over engineering 
supervision from here, but you subcontract the work there. 
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We have discussed this in great detail with our European friends, 
and I think that this arrangement would be very satisfactory and 
would certainly work out. 

Chairman Durnam. That has been the pattern of American indus- 
try for many years. 

‘Dr. Starr. Yes. This is a standard American pattern. 

Representative Hosmer. I think there are some distinct problems 
inthat. I am recalling now a paper that was delivered to the forum 
at the University of California Law School by one of your attorneys, 
pointing out such ae for instance, as contract clauses based on 
cost and changing cost, in which the Government artificially changes 
the cost to the disadv: a ive of the American exporter, and such things 
as that. 

Dr. Srarr. I think, Mr. Hosmer, that I have great faith in the 
learning ability of American businessmen on these things. I think 
if we get our fingers burned once on a particular contractual relation- 
ship, we will avoid it a second time. I think, as a general policy, 
the Europeans and the American industry, generally, would welcome 
this kind of arrangement. 

Representative Hosmer. Do you feel that the instances of sharp 
dealing, such as that, would be forgotten by these countries in their 
overall desire to vet somep lace ¢ 

Dr. Srarr. Yes. 

Representative Hosmer. It has not in the past, from what your 
attorme told the forum. 

Dr. Srarr. Sharp dealing is something that vou find everywhere. 
I think this depends on the selection and the atmosphere of the people 
with whom one works. 

Representative Hosmer. | think you covered this point, but your 
program 1s 10 

Dr. Starr. Yes 

Representative Hlosmer. But the fuel element part would be much 
longer than 10 years. 

Dr. Srarr. Yes 


Repre entative Hosmer. It would extend the life of the reactor. 


vears / 


Dr. Starr. What I am proposing is that the United States would 
make thi irrangement. Suppose you follow this program. The 
United States would arrange with a particular European government 
or pry iser to s pply the fuel for that particular reactor fo a period 
which would represent its self reasonable amortization life on a utility 

‘ountine | might be 15 or 20 years. It would do so on 2 
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Representative Hosmer. On a long-term basis. 

Dr. Srarr. Yes. If you don’t make the contractual commitment 
and you are not bound and at the end of 7 years or some such period 
you can change the price on them, they feel you are apt to do this, 

Representative Hosmer. His statement, you feel, then, ran not to 
the United States as the source, but to the United States as a source 
without a long-term contract. 

Dr. Starr. That is right. 

Representative Hosmer. As a consequence, then, competitively we 
are in pretty good shape insofar as enriched fuels are concerned versus 
the ordinary uranium reactors. 

Dr. < ark. This is a very good point. I was myself surprised to 
find in Europe that the European utility people and the E uropean 
government people felt, much to my surprise, that they were not con- 
cerned about dependence on the United States for fuel, but they were 
concerned about a commitment on a very long term from the United 
States. 

Representative Hottrietp. At a price. 

Dr. Starr. Ata price. The point they miss is that they are depend- 
ent on the United States for so much else that dependency on the 
United States in this particular area was not a political stra. Most 
of the European nations, I think, would feel that the United States 
is going to play a role in Europe for many years to come. They do 
not seem to be bothered by the idea that the United States has to 
supply this fuel, and they have to go to the United States for it. What 
they want to know now is what is it going to cost them over the life- 
time of this plant. It is this commitment which they have not been 
able to get. 

Representative Hosmer. In connection with our previous discussion 
about the matter of subsidy and who gets it, would you feel that see- 
tion 169 of the act, the nonsubsidy provision, would have to be revised! 

Dr. Srarr. I am really not an attorney on this. I think probably 
your committee staff could tell you much more accurately than I could. 

Asa layman reading the section, I think there would have to be some 
kind of adjustment made in that section. 

Representative Hosmer. In your plan I could visualize these reac- 
tors going abroad, but the purchasers would be aware that it was of 
a new kind and that they would be taking some experimental chances. 
Let us po that in relation to the British coming along and saying 
we have a nice gas-cooled reactor, and we want to sell it to you. W here 
do we stand vis-a-vis that situation ? 

Dr. Srarr. This question has been much discussed in the industry 
and also with the Europeans. Let me first perhaps make one point, 
The British are not in a position, and actually if you read the fine 
print of what they say, they do not say they are in a position to supply 
a plant whose performance is without technical risk, because they 
have not really built these plants yet. The Calder Hall plant is the 
first of an experimental type. The next one is going to be slightly 
different, and there are going to be problems. But I am sure that the 
British as well as an American manufacturer would stand behind any 
commitment made in getting one of these plants to work. The risk, 
however, you have to look at in terms of the differences between a 
technical uncertainty and what one might call engineering kinds of 
debugging. A pump might fail, and you replace it sooner. A bear- 
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ing burns out and you replace it, Before we build in this country 
a large plant, we go through the same stage we have gone through the 
organic mode1 ated reactor, for ex cample, of building a 10- or 20- 
megawatt experiment. We have answered the basic technical prob- 
lems. The scientific uncertainties are taken out. What you are now 
faced with are the kinds of engineering debugging problems that go 
on as you go through every stage of deve lopment. Perhaps Congress- 
man Hosmer did not buy cars in 1900, but I am sure that people who 
did were constantly faced with tee -hnical bre akdowns, batteries going 
dead, shafts breaking down, but they were replaced and improved. 
It is this kind of engineering debugging that our foreign customers 
would be faced with. 

On the other hand, they have become in the last few years very 
sophisticated about nuclear engineering. In the last year, we have 
not had a discussion with any group in Europe that does not have 
a body of engineers, many of them educated in this country, com- 
pletely familiar with the technical field, and who would know as much 
about what is going on here as I do. They are a sophisticated set of 
buyers. They know what they are facing, but they are willing to do 
this and interested in participating. 

Representative Hosmer. 1 presume that this debugging cost could 
be included in a subsidy. 

Dr. Srarr. No, sir, I think this is where the American manufac- 
turer plays a role. If we sell a plant overseas, we take responsibility 
for the integrity of the equipment that goes into that plant. If some- 
thing fails in the plant, we expect to replace it. They are operational 
costs which the buyer faces. But I think that is the buyer’s risk. 
I would leave it that way. That is where in effect he has to pay a 
little something to get an atomic powerplant. He has to want it. 
The operation: al risk is that instead of being on the line 80 percent 
of the time, which is what he plans it for, he has breakdowns which 
mean that he is on the line only 50 percent of the time. So he loses 
the income on that portion of his capital investment which he has 
supplied. But this, I think, is that buyer’s risk. Those people that 
we have talked to in Europe are quite willing to face this. 

Representative Horirrmetp. Mainly because they would not be de- 
pendent upon fossil fuels. 

Dr. Srarr. Exactly. 

Representative Hosmer. I would say that your answer indicates 
that you can produce an essentially debugged product ? 

Dr. Srarr. No, not a debugged product in the sense of working 100 
percent of the time as it is supposed to work. We are quite confident 
of coming close to this objective. 

Representative Hosmer. Confident enough to assume the risk? 

Dr. Starr. Exactly. We are willing to assume this risk. I think 
most industry is. The same holds true in this country. We would 
not want to build in this country a plant for a customer where we felt 
that he was gO ing to get comp letely irresponsible oper: ation out of 
this plant, because the utility itself could not afford to put thi 
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reliable. So if we expect to stay in business for more than one sale, 
we would have to be pretty exreful what we sell to any customer. 
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Representative Hosmer. There is just one other question I have to 
ask, and that is in connection with the part of this thing that actually 
is paid for by the foreign purchaser. 

Dr. Srarr. Yes. 

Representative Hosmer. From your experience in the assessment of 
the market, do you feel that they have the cash to pay for these things, 
or is this an illusion where we come in and supply that, too? 

Dr. Starr. Let me answer the question in a round about fashion, 
rather than directly. These countries must get power. There is just 
no question about this. They have expanding power needs today, 
If they do not get it out of atomic powerplants, they are going to 
have to get it out of conventional plants, so the money for conventional 
plant installation they must get somehow, whether it is from their 
own capital, borrowed capit al, international loans, or loans from the 
United States. They have to go through this process of getting 
money somehow for the conventional plants, so ee ae are 
going to get that portion of the money. Where they get it, I dont 
know. Ina case like West Ge rmany they have the mone v. Ina cage 
li ba /Bieanes, that is a different problem. 

Representative Hosmer. That, I think, is an important considera. 
tion when we talk about selling reactors overseas and e ‘xport markets, 
and so forth. It is an illusion unless there is some ability to pay. 

Dr. Srarr. On the other hand, Mr. Hosmer, from the point of view 
of this country, if the French borrow from the United States so many 
hundreds of millions of aati’ to tide them over on their national 
financial situation, the power industry in France is all nationalized, 
If they have to expand and they are going to buy plants with the 
money, whether directly or Se tly it comes from this coun try. | 


am sure we are helping them buy these powerplants. It is not a 


wuestion oT 1 erensed cost. Somewhere or other they unre eoing to 


oet this mo ley. 

Representative Hosmer. Lam sorry. I did have one other question. 
That is in connection with the 82 billion overall cost of the 10)-yeat 
program. Did vou include in that $2 billion the cost of the AEC 
financing this fuel business, instead of selling it ? 

Dr. Srarr. Yes. 

Representative Hosmer. You see, there is quite a capital investment, 

Dr. Starr. The $2 billion I think was the result of the private meet 
ings we had with the Joint (‘committee some months Ago when we 
discussed the broad program for technical deve ‘lopme nt in the field. 
Thi ; what one might « ahi “one ante? Obviously at this stage 

has vou have money for. This is w h: aft we cue , 
sum of money to vive us at the end of 10 years some 
V et ically competitive plants. 
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Represent: itive Hosmer. Do you understand that my question per- 
tains to this bank of uranium that is going to be leased out? That we 
put our money into it, but we get it out only when the heat comes out 
of it. 

Dr. Starr. No; you are talking about the capital investment the 
country has made in the uranium stockpile. 

Represent: itive Hosmer. Yes, and that would be made in this leased 
out fuel. 

Dr. Srarr. That capital investment has only indirectly been in- 
eluded in calculating the fuel cycle cost. In calculating the fuel cycle 
cost, we have put in a price for the uranium 235 whic h goes into the 
fuel. If the price which the Government has for this is a price which 
includes the capital that it has already invested in getting this stuff, 
then the answer to your question is yes, it has been included. But 
what we have included is the published price for this enriched 
uranium. On what basis the Government has arrived at this, I don’t 
know. 

Representative Hosmer. Thank you, Mr. Chairman, 

Chairman Durnam. Dr. Starr, an important part of your pla 
would be the long term commitments on the fuel elements. In mak Ing 
long-term contracts, and with the increased improvements in the fuel 
elements in this country, do you think it would be to our advantage to 
make long-term contracts, or would it be to the advantage of the for- 
eign government, whoever it may hap pen to be? Tam thin king of 
the thing on the basis of the decrease in the cost of the fuel elements 
over a period of years and the improvements. Would you have an 
opinion on that ¢ 

Dr. Starr. Yes. I think it would be to our advantage. Let me 


perhaps 1 indicate why. As far as the customer is co ncerned, he is 
getting heat at a contract = ‘e. The United States Government now 
has the respo sibility of seeing to it that the fuel is supplied to a 
fabricator, taking it ba . and ‘reprocteaiiie if I would not expect 


the Government to do this within its own plants indefinitely. I would 
hope that this would go out to American industry as rapidly as pos- 


sible, and the Government would then go out on a competitive bid 
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Dr. Srarr. Yes. One of the advantages that I think would be to 
the United States is that one of the difficulties in the whole fuel ele. 
ment fabrication and fuel reprocessing business is the lack of enough 
bulk business to justify plant investment. As soon as the United 
States Government took this over all responsibility, you would have q 
concentrated user and the Government could then go out and ask for 
bids on a fairly large basis, for chemical reproc essing and for fuel 
fabrication. I think you will find American industry competitively 
interested in doing it. ; 

Chairman Duruam. If I may sum up your statement, you feel that 
if we make a long-term contract on a cost basis on fuel elements at 
the present time, we do not stand much of a chance to lose money 
over a long period of time? 

Dr. Srarr. No. I agree with you. Under this program I think 
you would find that at “the end of 10 years the Government support 
for this would begin to diminish rather r: apidly, and at the end of 
2) years it would be nonexistent. 

Chairman Duruam. And we would make money on that instead of 
losing money. 

Di. Srarr. This is very ss at which time you will find in- 
dustry selling directly and the Government not involved at all. 

Chairman Duruam. I think on the basis of experience we have had 
on the fuel elements in this country we can assume that there will be 
further improvements in this field and a decreased cost. 

Dr. Srarr. Yes. As a matter of fact, I don’t think there is any 
question about this, Mr. Durham. The drop in cost on fuel element 
fabrication has been very marked in the last. few years. 

Representative Hontrreip. Let us do a little A B C work on this 
for the record. Iam sure we all understand what your plan is. I want 
to draw an example here. 

Assuming that the present cost of a capital plant per kilowatt is 
$165, assuming further that we e an build an atomic reactor today at 
2 capital plant investment cost of $300 per kilowatt of capacity, this 
would be a diffe rential of $155. W hat your company would do would 
be to go to a foreign buyer and say we will build you an atomic plant 
at $165 per kilowatt capital cost. The government would assume the 
difference between $300 and $165, and pay you this at home, because 
this would be your cost. If it ran over the $300 your plant would 
assume the cost ? 

Dr. STarr. Exactly. 

Representative Hortrrenp. If the plant ran under the $300 would 
you get the benefit or the Government? Remember, the Government 
is paying for research and development. 

Dr. Srarr. Mr. Holifield, I have not thought that particular part 
out. 

Representative Horirietp. This might be an arrangement where 
you would share. 

Dr. Starr. I think this could be an arrangement by which we share. 

Representative Hortrtecp. This would give you an incentive and 
also the Government. 

Dr. Starr. That is right. 

Representative Hontrren. By you furnishing the B. t. u.’s ata 
fixed cost whic hi is agreeable to the foreign purchaser because he knows 
his costs are going up, and he also knows second and more important 
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tohim, probably, his dependence on fossil fuels from which this would 
relieve him. 

Dr. Starr. That is right. 

Represent: ative Honirm.p. Then you actually take from around his 
throat this monopoly position of the United States because it is no 
longer any concern of his as to what plutonium buy-back prices are 
or what fuel costs are. 

Dr. Starr. That is right. 

Represent: itive Honirirevp. It is 8 mills per kilowatt and he does not 
care What it costs the United States Government. 

Dr. Starr. That is right. 

Representative Houiriep. Then as a further incentive to the United 
States Government, assuming that we are selling 30-mill kilowatts 
for 8 mills- 

Dr. Starr. You are doubling my figures, Mr. Holifield. It is more 
like 12 to 15 mills that we expect from a nuclear plant. 

Representative Honirretp. I compliment you on your enthusiasm. 
Let us take 15. I will go that far with you. Actually that means a 
7-mill subsidy. 

Dr. Srarr. That is right. 

Representative Houirreip. If the United States Government through 
its laboratories or through competitive bids of other suppliers can 
cut that 7-mill subsidy down over the period of 10 or 20 years, we 
would get the adv: antage of it. 

Dr. Srarr. Exactly. 

Representative Hoxirierp. It would be a great incentive for us 
to go ahead with our fuel research and developme nt program which 
the C ommission has already said is a very important project. 

Dr. Srarr. That is right. 

Represent: itive Honirrenp. I wish I could find something wrong 
with it, but I can’t, except it is too simple. 

Chairman Durnam. Dr. Starr, just one last question on the matter 
of developing an overall program. Dr. Smyth suggested putting a 
group of reactor experts in a room for 2 days or more and we woul ld 
come up with a good program of all different types, and also on the 
cost of reactors. Do you think this would be a good idea? 

Dr. Srarr. Mr. Durham, I think this would be an excellent idea. I 
don’t know about the 2 days. I believe it would be more like 2 weeks. 
But I think that actually there is usually very little difference both 
among the industrial people and the technical people on specific 
answers to specific questions. They usually get asked different ques- 
tions at different times, and there is a certain amount of confusion as 
aresult. But whenever we get into one area together, I think that 
we can resolve and come up with a really sound program. I would rec- 
ommend this very highly. As I indicated in my testimony, we would 
be very happy to participate. 

Chairman Duruam. I noticed you said you offered to help us. We 
may have to call on you. 

Dr, Srarr. I think the problem when you get down to what I call 
tactics of working out a plan to hit these strategic objectives that 
these get so complicated and technical on secondary issues that it is 
very hard to work this out in public debate. This really does take a 
professiona] eroup of people to concentrate on. 
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Chairman Duruam. I think you are right, Mr. Ramey ¢ 

Mr. Ramey. In your de alings i in the Italian situation, will it make 
much difference on whether or not we lease or sell the uranium? 

Dr. Srarr. Yes. Under the present framework, the sale involye 
a capital expenditure, the lease involves borrowing money at 4 percent, 
or whatever the Government sets. So from every business point of 
view, these people would much prefer to lease than to sell. If my 
plan were followed through, they would not be involved at all. 

Mr. Ramey. That is right. I meant the current situation. 

Dr. Srarr. That is right. 

Mr. Ramey. Would it help American manufacturers in their bid 
on this Senn reactor project if this Government gave assurance tha 
it would lease rather than sell ? 

Dr. Srarr. I think it would be a tremendous boost. 

Representative Honirretp. Another factor of this is that you woul 
propose a 10-reactor plan. 

Dr. Starr. Yes. 

tepresentative Horirientp. There would be a limitation upon the 
Government’s investment under this plan. 

Dr. Starr. Yes. 

Representative Hourrretp. That could be changed later on to aceel- 
erate it if it was found to work well. 

Dr. Srarr. Mr. Holifield, in describing the A B C steps a moment 
ago, there is one point ; you omitted, and that is that before the Gover- 
ment would pay to the American manufacturer a differential support, 
the Government would have to agree that the plant which the Ameri- 

can manufacturer was selling overseas was part of the kind of develop- 
ment program the Government wanted. 

Representative Hoirrrevp. I was going to get to that. How would 
we determine what type the five 60-megawatt plants and the five 200- 
megawatt plants would be? There would be great competition among 


the reactor proponents as to whether it should be an organic or boiling { 


water and so forth. 

Dr. Srarr. Yes. I think we determine it by competitive salesman- 
ship on a technical basis with the Atomic Energy Commission, just 
as we do right now in our own programs. If I believe the Com 
mission is ready to go ahead with another type of plant, I go in or 
my staff goes in and we discuss this with the Division of Reactor De 
velopment. We make our presentation, we give our arguments. This 
is argued back and forth on a merit basis with other proposals, 
Finally.a program is arrived at. 

hepre: sentative Houtrreip. V ery mue ‘h as the approv: al has been ob- 
tained for consumers of Nebr: aska type and the Piqua type ¢ 

Dr. Starr. Exactly. This is what I would call technieal sales 
manship. 

Represent ative Houtrieip. The Commission would also rely on the 
fea: ibility of the } ee 

Dr. Srarr. That is right. 

Renteeohtative “Hoi rrrELD. Probably the capital plant investment 
per kilowatt. 

Dr. Srarr. Ye Whether this was a proper step in the develop 
ment program. 

Representative Honirrecp. A step in sequence. 
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Dr. Starr. Yes. 

Representative Houirtetp. Of this whole plan now, let us get down 
to the one point, the real incentive to the Government would not be 
a financial incentive on the basis of return. It would be and must be 
the fulfillment of a program deemed to be in the national interest. 

Dr. Starr. Yes, sir. 

Representative Horirrerp. And deemed to be the economical way 
to go about it. 

Dr. Srarr. Yes, sir. 

Representative Houtriecp. In other words, it would rely upon inter- 
national prestige, the obtaining of technical information, with always 
in the back of our minds the possible competition from the Soviet 
nation in the uncommitted areas of the world. 

Dr. Srarr. That is right. 

Representative Hoxirietp. So while this might be branded as a 
giveaway, you feel that it could be justified on the basis of research 
and development to obtain a national goal. 

Dr. Srarr. I am assuming that the Joint Committee and the AEC 
are going to come out with a development program for the field as a 
whole. So from my point of view this is going to involve more ex- 
penditure. My proposals here are going to involve the same kind of 
expenditure but channeled through a different area—through the 
international area. So L would hardly call it a giveaway when we ex- 
pect to do this work anvhow. 

Chairman Duruam. It is much broader, of course, than the present 
operation in what we are trying to do internationally. 

Dr. Srarr. Yes. I hope that an approach like this would grab 
the whole problem rather than just a piecemeal attack. 

Representative Honirietp. Dr. Davis’ plan has been to stress a 
sequence of PWR reactors, and then in addition to that a number of 
small experimental type reactors in different areas. What you are 
actua ly proposing iS a St quence in several promising types of reactors 
and taking advantage of the assistance that you would get up to a 
conventional cost. basis and obtaining the international prestige that 
would be involved, in this type of a program which is the urgent 
factor, rather than bul 

Dr. Starr. Congressman, I feel that any concentration on the PWR 
as a reactor type for use now would be very damaging to the country. 
The PWR is without question our most developed reactor. We have 
the submarine experience. We have had several installations, includ- 
ing the one at Shippingport. They are all fine, and they are all 
making progress. This is a very rapidly changing business. The 
enthusiasm for technical approaches changes year by year. If we 
were to prematurely favor any one reactor type what would really 
happen would be to hold up everything else, because the manufac- 
turers and the people doing development work are going to be inter- 
ested in what they can sell. If PWR becomes the reactor that the 
(rovernment says we will support the sale of, we are then going to 
end up with all other developments held up. We may find ourselves 
eventually in a very poor competitive position with the United King- 
dom. There is no assurance that the PWR is going to make cheaper 
power than the United Kingdom. The big strength of our program 
is that we do not have all our eggs-in one basket. We have many 
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other reactor types. I think there is a strong feeling being generated 
that the boiling reactor may be superior in the long 1 run to the I PWR. 
We have a feeling that the organic moderated reactor may be superior 
to boiling reactors in a year or two. The people who push the fast 
breeder point out that in 5 or 10 years that may be superior to all of 
them. We are seeking in this country the best approaches for oy 
long term, and so incidentally are the Europeans, although they have 
immediate requirements. So I think that anything that we do to 
keep the fluidity technically that we have is good, and anything that 
we do to concentrate on special types out of expedienc y is dangerous, 

Represent: itive Horirmeip. This has been the objective of the com. 
mittee right along, Dr. Starr. 

Dr. Srarr. Yes; I realize that. 

Representative Horirretp. We have insisted that these different 
types be explored, and we do not settle on one type. 

Dr. Srarr. I agree. 

Chairman Durnam. Thank you very much, Dr. Starr. 

Dr. Srarr. Thank you. 


(The following supplementary information received from Dr. Starr 
is hereby made a part of the record :) 


SUPPLEMENTARY INFORMATION ON THE Support PROGRAM SUGGESTED 
CHAUNCEY STARR, VICE PRESIDENT, NorTH AMERICAN AVIATION, 
GENERAL MANAGER OF THE ATOMICS INTERNATIONAL DIVISION 


BY Dr 
INC., AND 


SCOPE OF PROGRAM 


As a reasonable basis for calculation, a program of the type suggested in the 
statement made by Dr. C. Starr before the Joint Committee on Atomic Energy 
on February 21, 1958, is assumed to involve the installation of about 5 inter. 
mediate-size (50 to 75 megawatts) and 5 full-scale (150 to 250 megawatts) nv- 
clear powerplants in foreign countries over a 10-year period, resulting in a 
total nuclear capacity of 1,300 megawatts. 


COST OF SUPPORTING CAPITAL INVESTMENT 


Under the suggested program, initial costs would be supported to the extent 
of the difference in cost between a complete nuclear plant and a complete con- 
ventional plant. An estimate of the total cost of such a program involves the 
following assumptions: 

1. The cost of a typical complete foreign conventional plant is $145 per kilowatt, 
with $65 per kilowatt representing the boiler and associated equipment and $80 
per kilowatt all portions other than the boiler and including the turbine 
generator. 

2. The cost of a complete nuclear plant is $300 per kilowatt now,’ with $220 
per kilowatt representing the nuclear portion and $80 per kilowatt all other 
portions. 

3. The cost of a complete nuclear plant will decrease to $190 per kilowatt in 
10 years, with $110 per kilowatt representing the nuclear portion and $80 per 
kilowatt all other portions. 

With these assumptions, the nuclear-conventional cost difference is $155 per 
kilowatt now and $45 per kilowatt in 10 years, giving an average difference of 
$100 per kilowatt for the 10-year period. 

Multiplying $100 per kilowatt by 1,300,000 kilowatts gives $130 million, the 
estimated cost for the 10-year period of supporting capital investment in foreign- 
installed demonstration plants. 


1 This is estimated to be a reasonable present cost for plants built overseas, utilizing the 
lower foreign manufacturing costs, and which also take advantage of prototype experience 
in the United States. 
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COST OF SUPPORTING FUEL CYCLE EXPENSES 


Under the suggested program, fuel cycle expenses would be supported to the 
extent of the difference in cost between nuclear fuel and conventional fuel. 

An estimate of the total cost of such a program involves the following assump- 
tions : 

1. The average cost of conventional fuel in foreign countries is 5 mills per 
killowatt-hour over the 10-year period. 

9, The complete fuel cycle cost for nuclear fuel is 7 mills per kilowatt-hour now, 
decreasing by about 25 percent to 5.2 mills per kilowatt-hour in 10 years. This 
gives a cost difference of 2 mills per kilowatt-hour now and 0.2 mill per kilowatt- 
hour in 10 years. 

8. The load factor is equivalent to 7,000 hours per year. 

4, The total of 1,300 megowatts is installed at the rate of 160 megowatts per 
year over the last 8 years, with none installed during the first 2 years. 

Applying the declining cost difference to the increasing total number of kilo- 
watt-hours of nuclear power gives a total fuel-support cost of about $27 million 
for the 10-year period, as shown in the following table: 


Total nuclear 
production Total cost of 


Nuclear Total nuclear (at 7,000 nuclear fuel, | Cost differ- | Annual cost 
Year megawatts | megawatts in hours per | mills per kilo- ence ! (dollars times 
installed operation year) kilo- watt-hour £106) 





watt-hours 
times 10° 


1958 0 0 0 7.0 20 0 
Dr. 1959 0 0 0 6.8 1.8 0 
AND | 1960___.- 160 160 1.12 6.6 1.6 $1.8 

1961 160 320 2. 24 6.4 1.4 3.1 

1962 160 480) 3. 36 6.2 1.2 4.0 

1963.___ 160 (40 4 48 6.0 1.0 4.5 

' 1964 160 800 5. 60 5.8 8 4.5 

1965 160 960 6. 72 . 6 6 4.0 

1966 160 1, 120 7. 84 5.4 4 3.1 

the 1967 160 1, 280 8. 96 5.2 2 1.8 
orgy 

iter. Total cost in 26.8 
nu- eee 
na } ‘ Nuclear fuel cost minus conventional fuel cost. 

' POSSIBLE BENEFIT TO EQUIPMENT MANUFACTURERS 
j The suggested program would amount to about $320 million worth of business 
tent for United States reactor equipment manufacturers over the 10-year period, with 
con- about $190 million coming from foreign customers and $130 million from Govern- 
the ment support. Part of this business would be subcontracted to foreign suppliers 
PI £ 
in the countries buying reactors. 

att, 
$80 POSSIBLE BENEFIT TO FUEL ELEMENT FABRICATORS 

bine 

Assuming that fuel fabrication from UF. to elements costs 1.10 mills per kilo- 

$220 watt-hour now and will decrease by about 25 percent in 10 years, the total 10- 

ther j year business to fuel fabricators from this program would amount to about 

$36 million, as shown in the following calculation : 

t in : = 
per lotal nuclear Fabrication Annual 

Year production, costs, mills per volume, 
kilowatt-hours | kilowatt-hour millions of 
' 
per | times 10° dollars 
eof | is Z 
1958 0 1.10 0 
the 1959 0 1. 07 0 
ign- 1960 1.12 1.04 1.2 
1961 2. 24 1.01 2.3 
1962__ 3. 36 .98 3.3 
1963 4.48 95 4.2 
- the 1964 5. 60 92 §.2 
ence 1965 6. 72 9 6.0 
1966 7. 84 86 6.7 
1967 &. 96 3 7.4 


Total business for 10-year period 36.3 
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POSSIBLE BENEFIT TO REPROCESSORS 


Assuming that reprocessing from spent elements to UF; and Pu buttons costs 
1.67 mills per kilowatt-hour now and will decrease by about 25 percent in 19 
years, the total 10-year business to fuel reprocessors from this program would 
amount to about $54 million, as shown in the following calculation : 


Total nuclear; Reprocessing Annual 


production costs mills volume 


Kwh x 10° | per kilowatt-| millions of 


hour dollars 


Linsemmeyer, 
r& Standard 


STATEMENT OF JOHN C. LINSENMEYER. EXECUTIVE VICE 
PRESIDENT, OPERATIONS, AMERICAN RADIATOR & STANDARD 
SANITARY CORP. 

k you, Mr. Chairman. I am elad to be 
have to present here, Mr. Durham, will 
1X to Dr. Starr's very masterful presenta- 


ith his broad strateov concept, although 


Pees in tactics, as he puts It, May differ 
somewhat. 
Chairman Durnam. You may proceed. 
Mr. Linsenmeyer. Tam John C. Linsenmeyer, executive vicce presi- 
clent, operations, of American Radiator & Standard Sanit ary Corp. 
It 


a pleasure to respon id fo your invit; ation to prese nt our comments 
and observations on the develo pmie nt. erowth, : and state of the atomie- 
energy industry. 
Before going _ detail, nowe ver, l would like to touch gene rally 
on the interest American-Standard in the atomic-energy field. 
Our perch has for many vears been a leading manufacturer 


— 


= 


of industrial equipment and, as such, we supply a significant amount 
of equipment each year to the power industry and to a number of 
atomic energy projects. When the Government started its atoms for 
peace program in 1954, we examined our role in this field and deter- 
mined that American-Standard could contribute significantly to it. 

A little over 2 years ago, we formed an atom energy division of 
our corporation which is now located in Mountain View, Calif. It 
is the objective of this division to design and construct atomic reactors, 
to manutacture special atomic equipme! it, and to assist the other in- 
dustrial product divisions of our corporation to produce the highly 
specialized atomic equipment that are normal extensions of their 
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product lines (that is, condensers, heat exchangers, mechanical draft 
fans, boiler feed control, and fly-ash collectors). 

We manufacture, for example, nuclear heat exchangers, special 
nuclear valves, a full line of nuclear process instrumentation, fluid 
drives, and special air- and gas-handling equipment. We are also 
constructing at our Mountain View laboratories a nuclear-training 
reactor designed and being otfered for student training aut colleges 
and universities. In addition, our atomic-ene ray division staif has 
designed a new type of boiling water reactor whic h, through simpli- 
fication of basic design. we fee] \\ il] VO a long Ww: ay in lowe Yr ing powel 
eosts. and reducing the capital cost of nuclear power stations. 

Over the past Zz years our a tH) ities in ¢ ‘alifornia have STOW) al cl 
our present staff now numbers approximately 140. We have recently 
constructed a new engimee ng Lehatntens with a specialized manu 
facturing facility devoted exclusively to atomic energy work. 

American-Standard has built up its facilities and product designs 
in the atomic energy industry entirely with its own funds. Therefore, 
our interest in this industry is a real one, and one in which we hope and 
feel there should be much progress. However, over the past few years 
while this new industry has been, so to speak, learning to walk, there 
have cle ‘ve lope “] col ici tions : about this industry that we fee] shoul { be 
reviewed, and it is on this matter that I would like to comment. 

It is my view that for any industry to remain healthy it must have 
clear-cut economic incentives. However, since the atomic industry 
is still in its Infancy and owes its birth to the Government dlevelop- 
ment programs, it has not yet been possible to define in normal fashion 
just what the economics ot this business are. With such clarificatio } 
it 1s difficult for management on its part to evaluate jus how much 
to invest in it and in what areas to make its nvestment. The problems 
that affect this industry most particularly are: 

1. The most attractive and only substantial commercial market for 
nuclear en ergy is for electric power gene ration: howe ver, on the basis 
of present d: ay costs, it cloes not wppear that it will be commercially 
competitive He the U nited States for the next 10 to 15 years. 

2. The application of nuclear energy is of long-range importance 
to our economy, and its use may have a vital influence on United 
States world technical leader ship. Because of these facts, the Gov- 
ernment has offered a program of partial financial support which has 
been in effect for several years. However, this program also requires 
utilities and equipment manufacturers to assume serious risks and to 
provide substa ntial subsidies which cannot be justified on the basis of 
its near term commercial attractiveness, or future profit. 

There are numerous other vedhleeia which slow down progress in 
our industry: They include the lack of normal patent incentives, re- 
strictive and costly security procedures, unusually high costs in en- 
gineering with a high uncert: unty as to future cost recovery, high 
capital cost ratios, liability problems in export sales, Government- 
controlled materials, and the potential long-term obsolescence of fission 
systems through the development of thermonuclear power. Also, be- 
cause of the very newness of the art, changes during construction 
constitute a heavy addition to costs. 

With the problems that beset this industry, management is bound to 
reconsider continuing to make such substantial investments of their 
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stockholders’ money. Quite clearly there is a certain glamor assoei- 
ated with atomic energy, and it seems to me that the real long-range 
incentive is the potential world market for generation of electrical 
power from atomic energy. However, the problem we, and appar. 
ently other similar industries face, in these times of stringent profit 
squeeze, is whether we can afford continual investment of funds for 
such long-term results. 

Even now economics abroad justify such major programs as 
EURATOM. The problem we face is how the United States ean 
maintain its pioneering leadership both here and abroad with the 
competition we know to exist in England and in Russia. It would be 
a tragedy indeed to lose our leadership i in this field which is so im. 
portant to our national interest because of a program not suffice ‘lently 
emphasized or defined to per mit continued competitive progress. ] 
firmly believe that our position can be improved and our leadership 
clearly maintained through a clear-cut definition of United States 
policy which will lead to adoption of a program to encourage the 
investment of the necessary private capital to bring this about. 

Let me offer my thoughts on how our present program might be 
improved. 

1. In the development of nuclear-power reactors, we believe that 
the Government must continually reappraise its power demonstration 
programs by competent groups in order that comparison may be made 
between competing systems. Industry cannot obtain without such 
assistance adequate information reg afin the prospects of economic 
power. We feel that the Gov ernment should, therefore, publish on an 
annual basis an official technical and economic survey of reactor types 
under construction and under development. The Government should 
also publish its conclusions as to the development areas of greatest 
promise and should support and plan the development of the most 
promising systems and the improvement of these systems in a clearly 
defined, long-range program of reactor dev elopment. 

2. The Government should reach a definite policy as to the reasons 
for the construction of small-scale plants. At present, small plants 
are constructed for a variety of reasons, and the information obtain- 
able from such plants is far from adequate. The Government should 
adopt a firm policy of building small pilot-plant reactors whenever the 
technology of a reactor type is not sufficiently well known or under- 
stood to permit the construction of full-scale plants. Basic criteria 
of these small plants is that they should operate at the same power 
density as large-scale plants, so that the results are applicable to major 
power-generating units. These small plants should be located at Goy- 
ernment installations or abroad under agreements of technical coopera 
tion. 

With Shippingport PWR station and other nuclear-electric generat- 
ing units in operation, in addition to our spectacular ship- propulsion 
plants, the problem is no longer one of demonstrating the practicability 
of nuclear power, but rather of refinement and improvement to the 
point where a kilowatt from an atomic reactor can be produced as 
cheaply as a kilowatt from a fossil-fuel plant. This sort of refinement 
“an come only from a series or family of plants, built in sequence and 
using the lessons learned from the construction and operation of older 
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plants. That is how the electric-generation industry of the United 
States has advanced to its present position. 

We are so much more efficient than any other nation in produci ing 
electric power that this very fact, of itself, is one of the principal ob- 
stacles to atomic progress. According to report, power produced by 
the Calder Hall reactor in England approximately matches the cost 
of fossil-fuel power there. But a reproduction of Calder Hall in this 
country would be an economic white elephant after being put into 
operation. 

Representative Hortrretp. In case this last sentence in your state- 
ment is a widely public ized and general misrepresent: ition of this com- 
mittee’s position, I just interrupt you at this time to say that this 
committee has never asked for a reproduction of a Calder Hall plant 

Mr. Linsenmeyer. I realize that, Mr. Holifield. 
in this country or anywhere. 

Representative Honirterp. We have asked that the principle used 
there be developed in a 50,000-kilowatt plant, but we have always in 
our reports and in our questioning of witnesses said that we w: anted 
them to start with the knowledge that we know we have on that 
point and go forward with a very much improved type. 

Mr. Linsenmeyer. That is exactly what Dr. Starr was advocating: 
Leave no channel unexplored. 

Representative Hortrrerp. We have never advocated the replic: 
of an existing plant. We realize that this technology is in a position 
of transition. We have always said that while we may use the same 
principle, we want to improve on it. 

Mr. LinsenmMeyer. There is some popular misunderstanding on the 
point that I think should be clarified. 

Representative Hottrireip. Deliberately planned and_ placed, I 
might say, in the pages of the Congressional Record and in the ad- 
vertisements of utility companies and in the statements of Com- 
mission members. That is, upon each occasion I get a chance, I try 
to correct the impression. 

Chairman Durnam. I think the record of hearings is very plain 
on that point and I am glad Mr. Holifield brought it out because, as 
he said, we have never advocated at any time a duplication of the 
exact type of Calder Hall. We feel that is in the field of reactor de- 
velopment just like the PWR and the organic and every one of them. 

All we asked for was improvement and to see whether the develop- 
ment of such a reactor is economical. 

Representative Hortrie.p. If a program is put to use to build an- 
other Shippingport plant, this committee would be the first to turn 
it down or any other plant that has been built. 

Mr. Linsenmeyer. As indeed you should. We have to build on 
the past and on the lessons of the past. 

3. Increased emphasis should be given to the location of large- 

scale plants in the most economic areas. Such plants should be con- 
structed only when the pilot plant reactor mentioned above has been 
operated. Large-scale plants constructed to gain the necessary full- 

scale operating ‘information should in the main be constructed abroad 
where they are needed and where they will be economically sound 
when put into operation. I might say more nearly economically 
sound because, as Dr. Starr has pointed out, initially they all will 
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require some sort of subsidy. The United States credit agencies 
should assist in the financing of research and development in this 
country and the subsequent construction of the plants in friendly 
nations. 

The Government should adopt a bolder policy in the investiga. 
tion of reactors for space and process heat. The re would be substa an 
tial markets as progress is made in these fields. Although the eeo. 
nomics have not yet been demonstrated, the promise for economic 
oper: ation is e videt itly greater here than it is in the electric power 
field. Economic and operating experience can and should be obtained 
through operating full-scale space and process steam plants at Gov. 
ernment facilities. Though individually smaller in size when com- 
pared with their power counterparts, these space and process heat 
reactors have a great potential market. Practical operating experi- 

ence with these reac tors should enable us to understand their potential 
muc h more fully Wi ith a compar ative Ly lowe re xpe sncditure, 

There must be a clarification of the liability insurance situation 
in Sadia countries. The lack of actuarial experience and the un- 
knowns in the area of liability produce a most discouraging obstrue- 
tion for the private contractor. Considerable has been done in this 
field, but liability potential is one of the most frightening aspects of 
the art. 

Conclusions: Briefly, we have suggested emphasis on the following: 

|. Encouragement of a family or series of small power reactor in- 
stallations in the United States, in each of the more promising clesign 
concepts. 

2. Publication by the Government of all principles and conclusions 

‘rived at in these exploratory and development areas. 

‘3. Increased emphasis on large or full-scale plants in friendly areas 
outside the United States, where economics of operation are more 
favorable. 

4. Encouragement of investigation and development of reactors for 

pace or process heat in United States and elsewhere, as opposed to 
electric -powe r generation. 

5. Clarification of the liability insurance situation outside the United 
states. 

6. Increased governmental support to competent research and man- 
ufacturing enterprises who have demonstrated their own permanent 
dedication to the nuclear art by substantial private investment. 

I might say I was oe to Dr. Starr’s very masterful exposition 
and the only thing in his ve ry complete coverage of the subject that 
struck me was the fact that it seemed to me to neglect to some extent 
a wider dissemination of the art in the United States. 

Representative Horirietp. You mean information on the art. 

Mr. LinsenmMeyer. No; I mean in the operating level in utilities and 
even in private generating and space heat process plants. 

If we are going to maintain the traditional American leadership 
and so on—I know that Dr. Starr does not intend this—this nuclear 
art cannot be left the property of the scientists. It has to get 
down to the engineering and plant operating level because it is only 
by this operation and this familiar art that real progress comes in 
efficiency, if I may say so. 

You cannot brain-trust your way as our public utilities have in some 
cases to 5- or 514- mill power on the bus bar by planning alone. 
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A lot of that comes from operation. 

Representative Horirreip. A lot of it comes from manufacturing 
development as contradistinct from utility operation. 

Mr. Linsenmeyrer. That is right. T he trouble with this concept of 
relatively few tremendous plants is that the manufacturers of compo- 
nents and everything else lose, in a sense, continuity of operation. 
You do not get everyone. You are lucky to get 1 out of 10. It is 
years between the time you do something on one and on another one. 

This concept I am proposing here of small power generating plants, 
it is my impression from talking to public utility operators, in order 
for prestige, stockholder satisfaction and everything else, they would 
risk their money in many cases on a 15- or 20-megawatt pl unt where 


the operating r nalties of a 200-watt plant, bearing on them down 
through the years, appalls i hoard of directors. Not so much the 
capital outlay, but this question of selling 10- mill power that costs 
them 30 mills, is horrible to a financial man. It is that continual 
drain. 


Representat ive HouirieLp. It is horrible to us, too. 

Mr. Linsenmeyer. It is horrible to me. 

Representative Hontriecp. Every time I look at the cost of that 
Shippingport reactor operation in terms of the cost per kilowatt, I 
shudder. 

Mr. LinsenMeyer. But still it is a magnificent achievement. 

Representative Houtrretp. Of course, we realize that this is the first. 

Mr. Linsenmerer. It broke the ice. 

Representative Honirietp, We know the reason why, but still you 
cannot help but get a shock when vou look at the cost of these kilo- 
watts compared with our fossil fuel costs. 

Mr. Linsenmeyer. That is right. 

Chairman Dcurnam. The complaint seems to be that the informa- 
tion does not flow freely between industry and the Government. 

Mr. Linsenmeyer. There is much that can be done on that, Mr. 
Durham. There is information disseminated, but it is rarely—from 
my experience, and please do not classify me with a specialist like 
Dr. Starr because I am a me hanical engineer and decidedly not an 
atomic expert the information I see is spotty in its concept. You 
rarely see a tabulation of 10 reactor concepts all tabulated and 
worked out to an answer as a regular and orde rly sequence. 

Maybe it is a little early toe xpect that sort of thing, but I think our 
efforts on small plants : and others should be directed toward that end, 
almost to a textbook concept of what we know. 

Chairman Durnam. The engineers and reactor deve lopment people 
have to work very closely in these improvements and in the dissemi- 
nation of information 

Mr. Linsenmeyer. Yes. Just as they do in the conventional power- 
plant development. All the people involved have an association, and 
surprising as it may seem, they pool an awful lot of what they know. 

cannot speak too highly of the operating end of our public utili- 
ties. I do not know whether people realize ‘what a stupendous thing 
these people have done on the economical production of power. It is 
largely by pooling their experiences and everything else. It has pushed 
this thing to a point where, as I think I mentioned in here, it of itself 
is one of Our major obstructions to atomic power. We are competing 
with the best p eople 1 in the world. 
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Chairman Durnam. In fairness to the development, it never was ip 
the same position as the start of atomic energy, which was a com- 
pletely socialized and Government monopolized industry for years, 

From that, we must get to the point where we coordinate the thing 
as we did in the utilities, where they brought the cost of power down 
and down all the time. 

I can see your point. It is very important, I think. 

Mr. Linsenmeyer. I do not know whether you gentlemen know it, 
but in the operating levels of public utilities. ther re isa tremendous 
degree of pride in what they do. If Consolidated Edison goes up to 
4,200 pounds of pressure, then Public Service of New Jersey’ S next 
one will be 4,300 pounds. This has pushed it up to where is js, 
Whether this extends up to the board of directors or financial people, 
I donot know. They look for the profits, I think. 

These operating men, the vice presidents who control this thing, 
they are very proud. 

Chairman DurHam. They did not have to come running to the 
Federal Government to get advice on everything they did. 

Mr. Linsenmeyer. That is right. 

Chairman Duruam. On page 3, you mention the boiling water re- 
actor. Would you explain in a little more detail the unique system! 

Mr. Linsenmeyer. Yes. We use the water itself as a substitute 
for the conventional control rods in a pressurized water reactor or 
the other kind, by varying the level of the water surrounding the fuel 
tubes, and we can control the output of the reactor. 

The big advantage that we can see in it is that it reduces the pres- 
sure vessel cost. Much of the cost of the boiling water reactor is the 
seal around the control rods. The control rods themselves are 
enormously expensive. ‘The fact that they must enter the fuel ele 
ments on a very tight limit of clearance forces us to relatively expensive 
fuel element cladding, which again must be built to accurate limits, 

We believe what we have will very, very substantially lower the 
cost of the reactor proper, which is, after all, the main target of this 
whole thing. Once you have the steam out of it, every thing else more 
or less falls into line. 

Chairman Duruam. That is where your saving comes. 

Mr. Linsenmeyer. That is right. 

Representative Hottrrecp. That is just ordinary water ? 

Mr. LinseNMEYER. Yes. 

Representative Hotirretp. You use it up as a neutron slower ? 

Mr. LiInseENMEYER. Yes. 

Representative Hoxirmip. And the level of the water opposite the 
fuel elements becomes the control ? 

Mr. LINsENMEYER. Yes. 

Representative Hoxirretp. What is the disadvantage of that type 
of operation ? 

Mr. Linsenmeyer. I would say that the main disadvantage is the 
uncertainties we have or the lack of a specific demonstration of 4 
prototype. 

Representative Horrrte.p. Dr. Zinn conducted the first excursion in 
this? 

Mr. LinsenMEYER. Yes. 

Representative Horirrerp. A deliberate excursion ? 
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Mr. Linsenmeyer. If you are going to ask technical questions on 
this, I have the director of our place here and I would much prefer you 
ask him. 

Chairman Durnuam. He may answer the question if you wish. 

Mr. Frank Parker (American Radiator and Standard Sanitary 
Corp.) My name is Frank Parker, and I am the director of the atomic 
energy division of our company. 

Dr. “Zinn did not carr y asimilar experiment to this. 

Representative Hovitrrmeip. His was a boiling water experiment. 

Mr. Parker. He conducted an experiment w here he deliber ‘ately im- 
posed an excursion. 

Representative Houirretp. That was to test the pump? 

Mr. Parker. This was to test what would happen in the event of an 
excursion. In this instance the water is raised and lowered in the 

reactor to control the output of the reactor, much in the same way 
that the control rods operate. 

I think Mr. Linsenmeyer has explained the basic advantages of 
this system, pe rmitting a core that is not a Swiss watch, so to speak. 

Representative Horirrenp. Do you think the technology in that field 
isready now to build a 40,000- or 50,000-kilowatt reactor ¢ 

Mr. Parker. We are proposing a 20,000-kilowatt reactor of this 
type. 

Representative Horirretp. In your proposal of these smaller re- 
actors, you do that with a recognition that you voluntarily assume a 
higher kilowatt cost ¢ 

Mr. Linsenueyer. Capital cost and perhaps a slightly higher oper- 
ating cost; yes. 

apres ntative Horrrrenp. You think in the long run it is the eco- 
nomical way to make the development steps ¢ 

Mr. Linsenmeyer. The advantages are that it is less of a total 
investment and you cannot help but look at that. They can probably 
be constructed more quickly. 

Our great need in this 1s to get some sons and grandsons of what 
we already have, in my opinion, without waiting too long. In 
some cuses, I believe these things could almost overlap. 

When one reaches a certain stage, a lot of the knowledge will enable 
usto start another. In many cases, Mr. Holifield, I could conceive of a 
utility taking an existing fossil fuel powder ‘ed coal plant, maybe of 
20,000- or 25,000-kilovolt-ampere capacity, leaving the boilers stand 
there, and pu‘ting a nuclear steam generator in and feeding steam into 
their existing turbine. That would certainly reduce the “capital cost 
greatly. It would reduce the unfavorable comparison between the 
power cost of the nuclear plant and the whole fossil fuel plant, because 
these smaller plants are usually 30 or 35 years old and they are inefli- 
cient. They are saturated steam turbines or have little superheat. 

We feel with our variable moderator reactor feeding the steam 
directly into the turbine, only nominal shielding is required, which 
could be put in an existing plant. 

Another advantage of such a process would be—I am getting really 
down to the grassroots on this thing—is one that is not so glamorous. 
The fact of the case is that you could avoid duplication of pumps and 
equipment. 
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Although this may seem like a sign of weakness, if there is a failure 
in one component of the reactor system, you can fire the boilers up 
again and run it. 

Representative Horirieip. This is the general thought of the Piqua 
people because they are interested in using the process steam. They 
are planning to use their conventional installation in connection with 
me new organic moderated reactor which the North American people 

e planning to build. So they are actually putting into practice 
just what you are talking about. 

Mr. Linsenmeyer. I really did not know that. Iam glad to hear 

It is just one more phase of the business with which I am entirely 
in accord with Dr. Starr and his enterprise. 

I think we have to get a lot of plants running. We have to get 
people over the terror that this new art seems to inspire even among 
engineers. They shy away. Even from my limited contact with it, 
it is not so terrifying. It requires care the same as any steam plant 
inthe handling of the equipment. 

Chairman Durnam. Getting away from the subject of reactors, I 
believe you people are in the field of radiation work, too. 

Mr. Parker. Yes, sir: that is correct. 

Mr. Lixsenseerer. Are you talking about domestic heating and 
that sort of thing / 

Chairman Durnam. I thought you were in the field of radiation 
work, such as foods and things of that sort. 

Mr. Linsenmeyer. We have been involved. 

Mr. Parker. We were selec ted as oa subcontractor to Kaiser 
engineers. 

Representative Houirietp. The Army project / 

Mr. Parker. Yes, sir. 

Representative Pri E. Could you give us some idea of your 
experience / 

Mr. Parker. The work was never funded to my knowledge. There 
was a small research and development contract issued to Kaiser to 
investigate the corrosion aspects of the indium sulfate solution which 
circulated through the food- preserv: ation reactor core. This work 
was conducted jointly between Kaiser, ourselves, and Food Machinery 
and Chemical. 

The work was pe I believe, in December, and more recently 
the Department of Defense has made the decision to go ahead with 
a cobalt 60 source. 

I might add this was not the result of any technical information 
that developed under the contract. 

Chairm: an Duruam. Of course, we have had this question of cor- 
rosion coming up here so much, and that is why I asked the question. 

Mr. Parker. We had very good results with the experiments that 
we were working on. There would be no real problem of using the 
indium sulfate solution as the circulating solution. 

Representative Price. Are you still in the program ? 

Mr. Parker. No. Although we have never been actually termin- 
ated under the contract, there has been issued a stop order. 

Representative Price. To Kaiser? 

Mr. Parker. Yes, and we as the subcontractor to Kaiser. 
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Representative Van Zanor. Is it not true in the meantime that the 
Department of Defense and the AEC are preparing to ask for bids 
that will be distributed among the various concerns, such as Kaiser, 
Curtiss-Wright, and others? 

Mr. Parker. It is my understanding, sir, that they are going to 
go out for quotations on another cobalt 60 source for the same 

uu se. 

Representative Price. You made a statement that it was not the 
result of any technical problem ? 

Mr. Parker. That is correct. 

Representative Price. What was the reason for it, as you know? 

Mr. Parker. This was a policy decision, as near as I can determine, 
within the Department of Defense. 

Mr. Ramey. Of not using a reactor, but to have a station near 
cobalt 60 source for the radiation ? 

Mr. Parker. That is right. 

It is my understanding that the funds were never released for this 
purpose by the Bureau of the Budget. ] 

Representative Price. Have you gone into it deep enough to have 
any we as to which appeared to be the quickest and better 
approach ¢ 

: r. Parker. I think quite naturally we favor the cobalt 60 ap- 
proach. We see no technical problems that would prevent it being 
produced on time and within our estimated cost. 

Representative VAN Zanpr. And at a much smaller cost. That is, 
the difference between the cost of cobalt 60 and a reactor? 

Mr. Parker. This is an argument that is subject to much discus- 
sion. 

We believe, on the basis of time, however, that the reactor could 
be completed and operated and you would have a more flexible fa- 
cility. 

Tivesntative Price. You said the cobalt 60. Did you not mean 
the reactor ? 

Mr. Parker. I meant the reactor. 

Representative Price. You were not in on the cobalt 60? 

Mr. Parker. We were not in the cobalt 60. 

Representative Jenkins. Mr. Chairman, Kaiser has several plants. 
Which of his plants are you dealing with ? 
ae Parker. Our contract is with Kaiser Engineers in Oakland, 

alif. 

Representative Van Zanpr. To clarify this point, is it not true 
that the Department of Defense made a decision that they would 
go the cobalt 60 way in preference to the reactor way? 

Mr. Parker. This is my understanding. 

Representative Van Zanprt. At the present time, they are preparing 
to ask for bids from concerns on the project that involves cobalt 60. 

Mr. Parker. I understand this to be correct, too. 

Representative Price. Were you far enough advanced in your study 
to give an opinion here as to the differences in the approach and the 
economics involved in the two approaches? 

Mr. Parxer. We have prepared, and I do not have it with me, sir, 
an analysis of the comparative costs between the two systems. 

Representative Price. Would you mind submitting that for the 
record ? 

240415815 








218 ATOMIC ENERGY INDUSTRY 


Mr. Parker. I will be glad to submit it to the committee. 

I think that the results are somewhat preliminary, and I would 
hesitate to submit it for the record. 

Represent itive Price. You may submit it to the committee and it 
will not be included in any published record. 

Mr. Parker. Yes, sir. 

Chairman Durnam. Are there any further questions from the com. 
mittee ? 

Mr. Ramey. Have you investigated this cobalt 60 question? 

You mentioned your interest in the process steam. ‘There have been 
proposals of having a small reactor that could make process steam 
and also cobalt 60 and sell the cobalt 60 for food irradiation PULPposes 
and use the process steam in a chemical plant or something like that, 

Do you think that has possibilities so that a demonstration plant 
might be built ? 

Mr. Parker. We are aware that this scheme has been proposed, 
We have not tried to examine the economics of it. I believe that this 
could be done, however. But the economies would have to stand on 
their own feet. 

Chairman Durnam. Are there any further questions ? 

If not, Mr. Linsenmeyer, we appreciate your statement very much, 

Mr. Linsenmeyer. Thank you ver y mue h, gentllemen. 

Chairman Duruam. The next witness is Mr. N: agey, director of 
Glenn Martin. 


STATEMENT OF TIBOR F. NAGEY, GENERAL MANAGER, NUCLEAR 
DIVISION, THE MARTIN CO., BALTIMORE, MD. 


Mr. Nacey. Thank you, Mr. Chairman. 

ae pp DurHam. You may proceed with your statement. 

Mr. Nacey. Thank you, sir. 

Gentlemen, I am pleased to appear. My remarks concern them- 
selves with a very limited aspect of this very complex problem we 
are handling. 

During the past several years, the nuclear power industry has 
been slowly retrenching as a result of soaring costs and the growing 
realization that there is no early prospect of operating a nuc ‘lear plant 
at a profit. There have been many in industry who have found that 
the cost of development is out of proportion to the possible return 
on investment and, as a consequence, they have elected to drop out of 
the nuclear power business. 

Contributing also to the decline has been the fact that others have 
found that, in order to continue their programs, it has become neces 
sary to cut back or eliminate some phases of their planned develop- 
ment and to rely on research progr: Sas brought about by the Atomic 
Energy Commission, 

It is becoming increasingly apparent that in order to develop a 
competitive nuclear powerplant, just engineering and reengineering 
existing plants may not be the answer. ‘It b ‘gins to appear that the 
most realistic course to a tr uly competitive pl: unt lies not in engineer? 
ing development, but in basic invention resulting from research. 

The presumption here is that there can be no doubt that early 
development of nuclear power is desirable, and if this country is to 
have a capable nuclear industry at the earliest possible time, then 
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it appears that the research and development and construction pro- 
erams necessary must be paid for by the Government to an even 
jarger extent thaniscurrentlythecase. 

The Government must provide firm direction and goals to assure 
eficient and effective application of available Government resources, 
and as a consequence, the Government program, which can be the 
only major program, must serve as a guide to the lesser programs 
that private industry is capable of financing and carrying forward. 

If the foregoing is a sound premise upon which to project the 
development of nuclear power, then what vehicle appears to present 
the most promise for such development ? 

In my opinion, a major military program for the development of 
nuclear energy is the most plausible solution. Performance in the 
military field by the Atomic Energy Commission and the Department 
of Defense, in conjunction with industry, has been outstanding in 
this country when a strong program has been undertaken. In the 
field of atomic energy, the most notable example is the naval reactor 
program, with its consequent commercial applications. Outside the 
nuclear field, aircraft and electronic development have demonstrated 
rapid advancement, with resulting surges in invention, as a result of 
their being closely identified with military programs. 

It is my opinion that nuclear development can benefit in a similar 
fashion. To me it is almost a truism that military requirements are 
more urgent, more demanding of our skills, and quite often beyond 
the state of the current art. 

I suggest that a review of the present reactor program from a mili- 
tary applications standpoint discloses that the military is not inter- 
ested in just one reactor type, but is interested in reactors of many 
different types. 

Furthermore, it appears to me that military programs will also call 
for several reactors of the same type. If this is true, then the develop- 
ment and operation of several reactors of a particular type would 
answer an important question regarding the degree of efficiency to 
be achieved, and would also permit a more thorough comparison to be 
made between reactors of different types. 

To me, there appear to be many places in the military where re- 
actors could be utilized. The significant difference lies in the fact 
that nuclear power does not require economic justification to the same 
degree as in a civilian program, but can be justified on the basis of 
logistics. Logistics in turn ultimately result in economic justifica- 
tion. Thus, military reactor programs, if broadened and accelerated, 
would, in my opinion, undoubtedly contribute to accelerated inven- 
tion, research, and development, a course of events which would ulti- 
mately materially add to our future civilian needs. 

Lest I create the impression that I am advocating a nuclear power 
development program exclusively military in character, let me state 
that I recognize that there exist a limited number of reactor types 
that cannot be forced to wear a military hat. However, I see nothing 
to prevent the development of these types being carried out as pre- 
planned by the Atomic Energy Commission as a part of their ancillary 
civilian program. 

The course of action I have been advocating is founded in large 
measure in my belief that the budget figures recently made available 
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to the public show that the civilian program and the naval program 
are scheduled to be the leaders in further development of atomic 
energy. Obviously, this is based on the funds to be expended. Aj} 
other military programs exclusive of the aircraft program, which ] 
consider a unique application of nuclear power, formed but a very 
small percentage of the moneys to be expended. 

I believe a commercial program can be a natural byproduct of g 
successful military program. I further believe that the wisest and 
most productive course for this country to pursue is to initiate man 
military programs and apply the technical fallout to commercial 
fields. Such a program would strengthen our country in two ways; 
It would enhance our military strength, and at the same time advanee 
the cause of commercial nuclear development. 

Chairman Durnam. Thank you very much, Mr. Nagey. 

You did not go in detail into the application of your thought as to 
the military. As I recall, I believe we have authorized all the reactors 
that have been requested by the Defense Department, for the Na 
the Army, and the Air Force. I do not recall one that they requested 
that we have not authorized. 

I believe that is correct. 

Mr. Nagy. I believe you are correct in that. 

My intention here is to indicate that of the bases that are to be 
built and are being built within this country, as well as the DEW 
line, these would be useful and successful applications of nuclear 
power at a very early stage. 

Chairman Durnam. That was the point on which we based our 
opinion when we developed the one at Belvoir. I do not believe there 
has ever been a proposal to build any sizable reactors at the installa- 
tions in this country to use power. 

Mr. Nacey. I do not believe this proposal has ever been made up 
to this time. 

Chairman Duruam. I do not believe I would be for such a pro 


am. 

Mr. Nacry. You would not be? 

Chairman Duruam. I would not. 

If you are thinking along that line, I am just speaking frankly 
my own opinion, because I think that would get the peaceful uses of 
the atom entirely in the hands of the military, which I do not want te 
see. They have a habit of stamping everything secret. We ar 
having a bad enough time now with the AEC. 

If you are thinking in those terms, I would have to disagree with 
you. 

Mr. Nacery. Sir, my only reason for thinking in these terms, and 
you might find it palatable from this standpoint, is that the nuclear 
field is so entirely new that you can turn around and find several 
different reactors that all appear to be very satisfactory on paper. 
One of the best places to exploit these very new ideas, in my opinion, 
would be for ourselves. 

Chairman Durnam. You admit it would be a subsidy to the mili- 
tary. What is the difference in subsidizing the civilian as contrasted 
to the military. 

Mr. Nacey. I would have to defer answering that question. I do 
not know the answer. 





Pam 
mic 


h I 
ery 


of a 
and 
any 
cial 
LYS: 
unce 


iS to 
tors 


avy, 
sted 


0 be 
EW 


‘lear 


our 
here 
alla- 


e up 


nkly 
es of 
nt to 
. are 


with 


, and 
clear 
veral 
aper. 
nlon, 


mili- 
asted 


T do 


ATOMIC ENERGY INDUSTRY 231 


Chairman Duruam. I do not see any difference. It is the tax- 

payers’ money. | cn sins 
presentative Horirietp. I think you have a misapplication here 
of the situation. 

Of course, we recognize the tremendous value of the development of 
the Nautilus engine to the PWR. When we get these new eight re- 
actors for this aircraft carrier, which is being built now, this will 
undoubtedly give us a boost in the field of propulsion. 

But I think the one fallacy which is in your argument, and you 
state at the top of page 3: 

The significance lies in the fact that nuclear power does not require economic 
justification to the same degree as it does in a civilian program, but can be 
justified on the basis of logistics. 

We justified the Vautilus engine without regard to the cost of the 
kilowatts on the basis of logistics, but this does not solve the problem, 
which is a very important problem, and our goal, the economic pro- 
duction of power in a competitive field in a large power station. 

We have supported the military program 100 percent. 

I know in the building of a truck, for instance, the Army will build 
a truck and they do not care whether they get 3 miles to the gallon or 
10 miles a gallon on the truck, as long as it will go over a certain 
type of terrain. But the man who is hauling goods on a commercial 
truckline is very much concerned with the economics of it. 

I think your general logic is refuted by your own statement there. 

Chairman DurHam. I assume he was speaking about the larger 
types of reactors because that is what we are struggling with pri- 
marily. We have applied everything to the military that seems to be 
feasible and what they can use, based on their need. 

Mr. Nacry. Sir, possibly if I restate the argument in another form, 
it will clarify the matter. 

I feel that, in order to now expand very rapidly on the existing 
knowledge that we now have and try to carry this into the commercial 
fields, we will be spending a great deal of development money on ideas 
that are already old. 

The most useful application of the money, in my opinion, would be 
on these newer ideas that are yet untried and certainly would not find 
utilities anxious to put them on their lines, small or in large size. 
There appears, then, to be a desire for developing these extremely ad- 
vanced type reactors and there appears to be but two feasible places— 
within the AEC itself, or within the military. 

I choose the military for this development application because of 
their urgent requirement. 

Representative Price. Where would those requirements be ? 

Mr. Nacry. As I indicated, one of the immediate ones, and the most 
apparent, would be for airfields; the DEW line. 

Representative Price. The DEW line I can see. Airfields, where? 

Mr. Nacry. A good example might be the airfield in the upper tip 
of Maine. 

Representative Price. You mean outside the continental limits of 
the United States? 

Mr. Nacry. There are areas within the continental limits of the 
United States as well as outside. 

Representative Price. We developed what was supposed to have 
been a package reactor for the military, with the thought in mind that 
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it might be usable in projects like the DEW line. Nothing has hap- 
pened since then. 

We have developed the reactor. They have it over at Belvoir. Oy 
justification for it at the time was that it was to be available as a gopt 
of package deal that they could set up within a short time in a remot 
area where military installations were located. 

We had in mind at the time the DEW line and other very remote and 
inaccessible places. But nothing further has developed along that 
line. 

Mr. Nacry. The comment I have there is that the development at 
Belvoir is an exceptionally fine one and has demonstrated many points 
and it is serving a further basic purpose of being a source of training, 

Representative Pricr. That was not the basic purpose. The basic 
purpose was to prove the feasibility of a package reactor that could 
be quickly utilized in remote areas by the military. 

Mr. Nacry. Which has already been demonstrated by being in 
operation. 

Representative Price. But so far, it has ended with the demonstra. 
tion. They have not made use of it. 

Representative Hoxrrmxip. They cannot make use of it because it 
became such a large plant that you cannot wrap it up in a package, 
It is so uneconomical that by the time you transport a reactor of that 
size to the DEW line, you do not know how you would get it up there, 

Mr. Nacey. We in our company have spent our own funds for the 
past 3 years developing just this sort of thing, a packageable, trans- 
portable reactor. 

Representative Hoririexp. I hope it is smaller and more transport 
able than this one. 

Mr. Nacey. The entire facility is composed in 7 packages, which are 
approximate dimensions, 9 by 9 by 30 feet, which fit into a C-1%4 
type aircraft. 

Representative Price. What about the concrete frame for the hous- 
ing? 

Mr. Nacey. The housing is a part of the packages. 

Representative Price. It is a concrete blockhouse / 

Mr. Nacry. No, sir. They are preformed packages which both 
serve as a housing for the reactor as well as its transportation crate. 

Representative Price. How long do you estimate it would take to 
install such a facility anywhere on the DEW line? 

Mr. Nacey. Sixty days. We have a proposal of this sort in at the 
present time. 

Representative Price. That is one-third of the minimum time that 
has been given to us before. They were making some presentations to 
us before and they estimated within a period of 6 months they could 
doit. You say it could be done in 60 days? 

Mr. Nacry. The plant is essentially built in the factory and the 
umbilical connections are made in the field. 

Representative Price. It could be done in 60 days if you had all the 
material on the site to start with ? 

Mr. Nacey. No, sir; this is not what I intended. 

It is done in 60 days by doing all your welding, your X-raying of 
your weld, and so forth, within the factory at home before it is shipped 
to the site. 
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Representative Price. You could not get it up there in 60 days. 
You would not be able to fly all the parts of this reactor such as 
demonstrated at Fort Belvoir ¢ 

Mr. Nacey. I should like to take the privilege of sending our tech- 
nical information on this to the committee for their consideration. 

The variation between what we are suggesting and Belvoir is great 
indeed. The reactor, incidentally, is not a paper reactor at this point. 
We successfully operated it at zero power at the plant this December. 

Representative Horirretp. You have already built this? 

Mr. Naaey. We have built the core of the reactor. We have not 
bothered to make the electricity. It would be a total output of 1.3 
megawatts. 

Representat ive Hotiriretp. How does that compare with Belvoir? 

Mr. Nacrey. Belvoir, I believe, is 2,000 kilowatts. 

Representative Hoxirrmetp. Yours would be slightly smaller? 

Mr. Nacey. That is right. 

Representative Hoxtrrecp. Just a little over half as large in output? 

Mr. Nacey. That is right. 

Representative Horirrerp. How about the gross bulk of it? If 
you are going to put it in seven planes, it would be a lot smaller than 
Belvoir ? 

Mr. Nacry. Yes. This offers no criticism to the Belvoir concept. 

Representative Hortrieip. I understand that. 

Mr. Nacry. The concept of our plant from the onset was to be able 
to fly it in existing aircraft. 

Representative Prick. You think you can do it? 

Mr. Nacry. We sincerely believe we can. In fact, we believe it so 
sincerely that we have made a firm price proposal to the Government. 

Chairman Durnam. Do you think that will contribute much to the 
technology of advanced reactors ? 

Mr. Nacrey. I hesitate to answer the question, sir. 

However, in the development of this reactor, we were forced to 
build as small a reactor as is possible. Consequently, with our own 
money again, we have developed a tubular fuel element based on the 
powder metallurgy technology which allowed a smaller longer-lived 
core. I believe this one facet has been a contribution to the reactor 
technology. 

Chairman DurHam. You believe that the application of it is rele- 
vant 

Mr. Nacry. We believe it is. 

Representative Horirreip. It would be very interesting to have the 
information presented to the committee in full form. 

Chairman Duruam. I would like to see it. 

Representative Price. What is the estimated cost of it? 

Mr. Nacry. The estimated cost would be $3 million, f. 0. b., state- 
side. 

Mr. Ramey. That is about the same as the Belvoir? 

Mr. Nacry. I believe so. 

Representative Price. Does that include the core? 

Mr. Nacry. This does not include the fuel for the core. It includes 
the fabrication of the core. 

Representative Price. I think it is an interesting idea and the com- 
mittee would certainly like to have more detail on it. We have been 
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a little disappointed in reference to the Fort Belvoir as being a port. 
able package reactor because it is obvious that it is not. 

Mr. Nacery. I believe that this general principle of what we hayp 
tried to accomplish at the Martin Co. can be applied in many other 
areas. 

Chairman Duruam. It sounds very interesting. 

If you have made an improvement on the Belvoir, maybe that js 
one way to charge off this research and development. 

Representative Price. We are not criticizing the Belvoir thing, 
It was just a fact that we had to prove it out. 

Chairman Duruam. No, we just had to begin. 

Mr. Nacey. As I said, our only advantage over the Belvoir reactor 
is that our first attempt was to put it into packages to fit into an 
airplane, which they never had as a goal. 

Representative Hortrretp. Which is very important. 

Chairman Durnam. As far as operation is concerned, it is a ve 
fine plant, but it turned out to be a large animal instead of a sm: 
one. 

Mr. Nacery. A great deal of our technology in this development came 
from that plant. 

Chairman Duruam. I assume so. 

Respresentative Hosmer. Is this a PWR plant? 

Mr. Nagey. Yes, sir. 

Chairman Durnam. Are there any further questions? 

If not; thank you very much, Mr. Nagey. 

The committee is adjourned until 2 o’clock, and we will meet in 
room 1334 in the New House Office Building. 

(Thereupon, at 12:33 p. m., the committee recessed, to reconvene 
at 2 p. m., same day, in room 1334, New House Office Building.) 


AFTERNOON SESSION 


(The committee reconvened at 2 p. m., pursuant to recess, in room 
1334, New House Office Building. ) 

Representative Horirrecp. The committee will be in order. The 
first witness this afternoon is Mr. Samuel B. Morris, chairman of the 
atomic energy committee of the American Public Power Association, 
T understand that Mr. James L. Grahl, director of the Atomic Ener 
Service, is going to take Mr. Morris’ place today. Mr. Grahl, wi 
you please take the witness stand. 


STATEMENT OF JAMES L. GRAHL, DIRECTOR, ATOMIC ENERGY 
SERVICE, AMERICAN PUBLIC POWER ASSOCIATION, WASHING 
TON, D. C. 


Mr. Grauu. Thank you. Mr. Chairman, Mr. Morris asked me to 
convey his regrets at not being able to be here today. He is in Cali 
fornia and could not get away. 

Representative Hoiirretp. We are glad to hear from you, Mr. 
Grahl. You may proceed. 

Mr. Grauu. Thank you. My name is James L. Grahl, director of 
the Atomic Energy Service and assistant general manager of the 
American Public Power Association. 
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The American Public Power Association, in whose behalf I am 
testifying, is a national trade organization representing more than 
00 local publicly owned electric utility systems in 40 States, Alaska, 
and Puerto Rico. Headquarters of the association is at 1025 Connec- 
ticut Avenue, NW., Washington, D. C. 

Our association has had a long-standing interest in an effective 
program for the development of economically practical atomic power- 

lants. Member systems of the association have endeavored to partic- 
ipate in the power demonstration reactor program of the Keene 
Energy Commission, and the Consumers Public Power District of 
Nebraska now has a contract with the AEC for a 75,000-kilowatt 

roject. The city of Piqua, Ohio, is continuing to negotiate with the 
ommission on a contract for an atomic power demonstration project 
of 12,500 kilowatts. 

However, our association has believed for some years that while 
these projects certainly should go ahead, and that the privately owned 
utilities should proceed with the projects they have proposed, the 
utility sponsored projects do not constitute an adequate program for 
the expeditious, effective development of atomic power. We have 
believed that the extraordinarily high costs of full-scale develop- 
mental atomic power projects, and the unusual technical problems 
associated with them, require that these non-Federal projects be 
supplemented by some Federal atomic powerplants if the United 
States development program is to have a firm base and a positive sense 
of direction. The experiences of the past year with the various atomic 

wer projects which have been proposed have confirmed these 

liefs. 

The slippage in the United States program is illustrated by the fact 
that whereas in 1955 the Atomic Energy Commission predicted that, 
by the end of 1960, there would be 1,160,000 kilowatts of nuclear gen- 
erating capacity in the United States, exclusive of reactor experi- 
ments, it now 1s evident that we will be lucky to have as much as 
543,000 kilowatts in operation by the end of 1960. At the same time 
as this committee knows, the cost estimates of all projects have climbed 
very sharply. 

he rather discouraging experiences to date with the projects 
 hongy in response to the first two invitations issued by the Atomic 
nergy Commission under its demonstration program seem to have 
had a shrinking effect on the size of the projects proposed in response 
to its third and most recent invitation. Whereas all of the 4 projects 
es by the private utilities in 1955 were of 100,000 kilowatts or 
arger, 3 or the 4 current proposals under the third round are for 
plants of less than 100,000 kilowatts and the fourth has recently been 
revised from a 150,000 kilowatt project to one of 70,000 to 150,000 
kilowatts. 

This trend toward smaller plants is in direct contrast to the trend 
in Britain. There the trend is strongly toward progressively larger 
— stations and reactors, with resulting decreases in unit costs. 

he 4 commercial plants under construction in Britain, of 2 reactors 
each, range from 275,000 to 500,000 kilowatts and it is reported that 
astation of 800,000 kilowatts is under consideration. 

As this committee knows, the experiences of the past year have re- 
sulted in a wave of pessimism in industry over the future of the power 








226 ATOMIC ENERGY INDUSTRY 


reactor business and a number of firms reportedly have curtailed their 
activities in the power reactor field. 

Paradoxically, the year 1957 was also the period in which a record 
number of small experimental power reactors were completed and 
the world’s largest wholly civilian atomic power reactor went into 
operation in the United States. In other words, while our technica] 
development program was making substantial progress, our equally 
essential full-scale reactor program was losing speed and certainty, 

It is instructive to note, I think, that the greatest strides forward 
are being made in the sector of the program which is publicly financed 
and directed, while the difficulties and delays are most serious in the 
part of the development program which has been largely privately 
financed and directed. Five of the six small power reactors completed 
in 1957 and the Shippingport project were the products of Federal 
initiative, Federal leadership and, with minor exceptions, public 
financing. These were the fruits of public enterprise. Of course, pri- 
vate industry played a major and indispensable role in all of these 
projects as contractors to the Government, but the point is that the 
financial responsibility, the initiative, the direction, and the drive came 
from the Federal Government. 

The projects which were completed in 1957, with the exception of 
the General Electric¢ 5,000-kilowatt plant, were products of the AEC 
reactor laboratories. Their successful completion and operation tes- 
tify to the competence of these publicly financed organizations. They 
doubtless comprise the most extensive reactor laboratory complex 
in the world. 

In short, the United States seems to have done well in the develop- 
ment of power reactor technology up through the construction of pilot 
model plants. At this crucial point, however, the AEC suddenly stops 
short and relies entirely on the utilities for the full-scale projects 
which are essential to make further advances in the technology. The 
Commission offers financial assistance but the initiation of a project, 
the choice of reactor type and size, and the rate of progress on the 
projects are up to the utilities. 

The Atomic Energy Commission, with its large reactor laboratories, 
is uniquely equipped to make these decisions and to press ahead boldly 
in the face of technical problems and unpredictable costs. Although 
been, in our opinion, a serious mistake for the Atomic Energy Com- 
mission to abandon its rightful responsibilities and to relinquish lead- 
ership to the utility industry, which has neither the economic incen- 
tives, the technical competence, nor the financial resources to carry 
the burdens of leadership effectively. The construction of full-scale 
projects as a consequence has proceeded in a halting and uncertain 
fashion. 

It is evident that the achievement of economically practical nuclear 
powerplants will not be easy. The power reactor experts agree that 
a series of full-scale plants of each reactor type must be built and 
operated, at a loss, in order to prove out the economic value of any 
given reactor concept. We do not advocate that the Federal Gov- 
ernment undertake the entire job, but we are convinced that this is 
too big a job, and the decisions involved are too fateful for this 
country, for it to be left primarily to the utility industry. 

We accordingly advocate a well planned and vigorously prosecuted 
Federal program for the construction and operation of some full- 


scale 
the p’ 
a firn 
and a 
the bi 
ing 1n 
‘As 
ports 


intro¢ 
of H 
regar 
woul 
full-s 
of at 
ticali 
In 
the L 
we re 
field. 
i 
Ener 
tical 
large 
the es 
finger 
have 
thing 


2. 
gran 
atom 
coun 


b) 
te 
pow 
Stat 
3. 
field 
will 
4, 
men 
each 
the 
resp 
labo 
equi 
ble: 
5, 
und 
sion 


eir 


rd 
nd 
nto 
cal 
lly 


rd 
ed 
the 
ely 
ted 


lic 
yr 
ese 
the 


me 


ym- 
ad- 
en- 
rTy 
ale 
ain 


ear 
hat 
ind 
uny 
ov- 
3 is 
his 


ted 
ull- 


ATOMIC ENERGY INDUSTRY 227 


scale developmental atomic powerplants, free from involvement in 
the problems of individual utility corporations. This would prove 
a firm base for the rapid exploitation of one or more reactor types 
and allow the utility projects to proceed at their own pace free of 
the burden of primary responsibility for establishing and maintain- 
ing inter national leadership. 

‘As in previous years, the American Public Power Associ: ation sup- 
ports the enactment of legislation along the lines of S. 3000, the bill 
introduced by Senator Albert Gore and Senator Mike Monroney and 
of H. R. 2154, introduced by Congressman Holifield. We do not 
regard this as public power legis lation. We support it because it 
would establish a firm program for building some of the necessary 
full-scale plants and should enable the AEC to push the development 
of at leas ri one type of power reactor to the point of economic prac- 
ticality. Obviously this should be the minimum objective. 

In view of the growing agreement, outside the Commission, that 
the United States program lacks defined objectives and a clear policy, 
we recommend that provisions be added to the Gore-Monroney-Holi- 
~ legislation which would— 

Assign by law unequivocal, primary responsibility to the Atomic 
Energy Commission for the early development of economically prac- 
tical atomic power. Admiral Rickover has pointed out that, in a 
large scientific undertaking— 
the essential is the assignment of responsibility * * * unless you can point your 
finger at the man who is responsible when something goes wrong, then you 
have never had responsibility. Unless you have that type of responsibility, the 
thing will not get done well. 

2. Establish by law two objectives for the AEC atomic power pro- 
gram: (a) the earliest possible development of at least one type of 
atomic powerplant which will be economically competitive in foreign 
countries and in an appreciable portion of the United States; and 
(b) the longer term development of one or more types of plant for 
the production of really low-cost electric power, competitive with 
power from conventional thermal stations in most of the United 
States. 

3. Require that each plant authorized by the Gore-Monroney-Holi- 
field legislation be of a type and size, to be determined by AEC, that 
will contribute direc tly to achieving one of the stated objectives. 

4. Recognize the invaluable resource represented by the Govern- 
ment reactor development laboratories and require, by law, that for 
each of the projects authorized by the Gore-Monroney- -Holifield bill, 
the Commission shall assign to one of these laboratories the primary 
responsibility for technic al leadership and direction. AEC and the 
laboratories would be expected to utilize, under contract, the private 
equipment and reactor engineering industry to the maximum feasi- 
ble extent. 

5. Because of their importance to the smaller utilities, industry and 
underdeveloped foreign countries, authorize and direct the Commis- 
sion to develop and build some atomic powerplants suited for eco- 
nomically practical operation in the 10,000- to 40,000-kilowatt-size 
range. 

It remains our belief that if the major program objectives are de- 
fined by Congress, if responsibility is firmly fixed on the Commission 
to achieve these objectives, and if AEC is given the authority and 
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funds to build the necessary developmental plants, a much needed 
impetus will be given to the United States atomic power effort. We 
believe this added program should be one of Federal atomic power. 
plants. The United States already has a “partnership” program, 
and it is difficult to see how an enlargement of it would help much 
with the basic problems which beset the United States program, 
There have been proposals for larger Federal subsidies for private 
projects but spending more money for more “partnership” projects 
will not remedy the lack of strong leadership, the lack of firm objec- 
tives and the lack of a sense of urgency which presently characterize 
the United States atomic power development program. 

Mr. Chairman, I have some brief remarks I would like to add to 
my prepared statement, if this is agreeable to you, sir. 

Representative Hotirretp. You may proceed. 

Mr. Gran. On previous occasions we have testified before this 
committee in favor of extending the period of time during which 
the Atomic Energy Commission can require the cross-licensing of 
privately owned patents when this is in the public interest. Under 
the present act the entire section on patent cross-licensing, section 153, 
becomes of no effect with respect to any patent applied for after 
September 1, 1159. 

Jur association believed in 1954 that the 1959 expiration date would 
prove to be premature. The rate of atomic power development in 
the United States has been slower than many expected in 1954, when 
the present act was adopted, and it is now clear that the possibilit 
of important inventions and patents in the fission power field wi 
be substantial after September 1959. 

In addition, I believe that the patent cross-licensing provisions in 
the Atomic Energy Act would apply also to developments in con- 
trolled thermonuclear research, a technology which is hardly under 
way. 

We believe, therefore, that it is very important to retain in the law 
AEC’s authority to compel cross-licensing of patents with reasonable 
compensation to the patent owner for much longer than the next 18 
months in order to prevent the development of any patent monopolies 
or restrictive patent licensing practices. 

We recommend that section 153 (h) be amended to extend the ex- 
piration date by at least 10 years to September 1969, or alternatively 
to eliminate the expiration date entirely and make the authority in- 
definite in duration. 

Thank you very much for the privilege of appearing before this 
committee. 

Representative Hottrretp. Are there any question? Mr. Price? 

Representative Price. No questions. 

Representative Hotirretp. Mr. Hosmer ? 

Representative Hosmer. I have none. 

Representative Hoxtrretp. I am glad to see you bring this patent 
problem out in the open. We had a very short interchange the other 
evening at one of our meetings in which Mr. Diamond, counsel for 
the Atomic Energy Commission, testified that in 4 years’ time the 
AEC had not declared one patent as of the public interest, and there 
fore claimed the patent rights in that field. This is an astonishing 
piece of testimony to me. I cannot understand how in 4 years of tech- 
nical development, with the intent of Congress outlined as it is in 
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section 153, that the Atomic Energy Commission could not find one 

atent which it thought to be in the public interest to protect all of the 
industry of the United States from an exclusive patenting arrange- 
ment. 

I have asked the staff to make certain inquiries of the Patent Office, 
and also certain inquiries to find out what the British Government has 
done during this last 4 years to protect the taxpayers of Great Britain 
against people filing claims in areas of technological progress which 
has been accomplished with taxpayers’ money. 

I hope before the hearings are over that we will have some additional 
information on this point to bring into the record. It is not the pur- 
pose of the Chair to question the advisability of the American patent 
system when it functions under its own steam. But I think every 
Member of Congress would be dilatory in their discharge of their oath 
to protect the people of the United States against exploitation if they 
failed to protect in this vital field the technology which has cost the 
American taxpayers $15 billion. 

Mr. Gran. Yes,sir. This expression of views on our part, I should 
make clear, certainly does not reflect any desire to see any punitive 
action taken against American industry. The protection which the 
compulsory cross-licensing offers is basically a protection to American 
industry against exploitation by one or a few companies. We are 
interested in this because our people are naturally interested in the 
ultimate cost of atomic powerplants. 

In this connection I would add that in a speech of a year or two 
ago, the then Attorney General, Herbert Brownell, pointed out that 
the principal problems in the area of antitrust would arise in the 
field of licensing and patents. In the field of patents, as you know, 
a patent monopoly is a legal monopoly. It is beyond the reach of the 
antitrust laws. That is why the Congress put this reserve power in 
the law in the first place. 

Representative Hoiirretp. Are you aware of any patents that have 
been filed by private industry in this field during the past 4 years? 
Has your organization made any kind of study of this? 

Mr. Granuu. No,sir, we have not. 

Representative Hotirrme tp. Have you heard of agreements of con- 
venience between manufacturers of equipment in the interchange of 
what is ordinarily called trade practices or trade secrets. 

Mr. Grau. I have not heard of that specific practice. I have been 
told by people in industry that at least some firms have decided that 
rather than file patents, they would rely on trade secrecy to protect 
whatever developments they may have made in these years. This is 
encouraged by the fact that the compulsory cross-licensing provision 
will expire within a short period of time. This is simply an oral 
statement that was made to me, and I certainly could not prove it. 

Representative Hotrreip. Are there any questions, Mr. Ramey ? 

Mr. Ramey. On page 5, item 4, your point on using the Govern- 
ment reactor development laboratories to provide the technical leader- 
ship and direction for particular reactor projects, would you include 
the Bettis Laboratory which is operated by Westinghouse, which 
rs" pens to be an industrial outfit, as one of these laboratories? 

r. Grant. Yes. I do not know what the title is that one can 
apply to this whole reactor laboratory complex but we would include 
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Bettis Field, and I think there are several other industrial labora. 
tories. 


Mr. Ramey. Argonne? 
Mr. Granu. Yes, Argonne, Oak Ridge, possibly Brookhaven, if 
their capability is such, Los Alamos, perhaps, and I believe there is g 


laboratory complex operated by North American which would be 
part of this organization. 


Mr. Ramey. It would be more like Bettis. 

Mr. Grant. Yes. 

Mr. Ramey. There is one problem involved in this. About the onl 
pattern we have so far in this direction is the Bettis Laboratory build- 
ing the Shippingport reactor. But actually the technical direction 
has been provided by the Naval Reactors Branch under Admiral] 
Rickover operating out of Washington. The outfit that is operating 
the laboratory is an industrial outfit. Do you think a place like 
Argonne, which is operated by a university with groups of universi- 
ties partic ipating, or Oak Ridge, which is operated normally by an 
industrial outfit, but operates pretty much like an academic labora- 
tory in a lot of ways, their competence is in pilot plant work and small 
scale work and gadgeteering and there might be some question whether 
they could assume technical direction for a large scale reactor project, 
Possibly the pattern of having a couple of more Rickovers around di- 
recting projects out of the central office or in the field might be more 
appropriate to the kind of effort that would be involved. 

Mr. Granv. Our principal point here, without trying to Getermine 
what the precise administrative arrangement ought to be, is that it 
seems to us that there is no question but ‘that the bulk of the know-how 
in this country, and certainly the bulk of the research and develop- 
ment equipment, is in the AEC-financed laboratories, but that these 
people are cut off at the pilot model stage. Argonne and Oak Ridge, 
for example, have men who have ideas about larger plants that they 
would like to see built. Not only the ideas but to the extent possible 
the technical competence in the national laboratories, it seems to us, 
should be utilized to the fullest. We don’t say that this should be the 
permanent pattern. We would expect industry to increasingly be- 
come competent in this field. But during the developmental period 
if you have this research capability, it seems to us you should make 
use of it. When we were at Argonne, for example, a suggestion was 
made by the engineer in charge ‘of the EBWR of a type of arrange- 
ment for a 100,000-kilowatt plant which I have not seen suggested 
by anyone else, but which he would very much like to see tried. 

Mr. Ramey. A pattern that has developed in the atomic energy 
work is something a little more of what you would call a collaborative 
effort of your national laboratory in a project that it had the idea 
on and worked up a pilot plant job, and then you would go to an 
industrial contractor on a cost basis—for example, the Hanford re- 
actors were built by industrial contractors on a cost basis but designed 
by Argonne. 

Mr. Granu. The same way with Savannah River. 

Mr. Ramey. The same way with Savannah River with Dupont 
building them. 


Mr. Grant. This would seem to me to be a feasible arrangement. 
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Mr. Ramey. This is a pattern that the national laboratories are 
ysed to following and permits the bringing in the kind of industrial 
competence that they need on large scale projects. 

Mr. Granu. This would seem a reasonable arrangement to con- 
tinue. By keeping the national laboratories in a key role, there is 
the opportunity to make these full scale projects an integral part of 
a total development program instead of having them pop up here 
and there as the result of somewhat uncoordinated ideas by groups 
that are otherwise not working with each other. 

Representative Hoxrrretp. In other words, your thought is that 
there should be a definite program established. 

Mr. Granw. Yes, sir. 

tepresentative Horrrrerp. And we should follow that program 
rather than leaving the Government to chance and to the interest 
of one individual. 

Mr. Gran. Yes, sir. 

Representative Hosmer. Assuming that the Government gets a 
program established, what difference would it make whether it is 
executed by a private or public laboratory so long as they are both 
competent ‘ 

Mr. Grant. I don’t think that it makes any difference from that 
standpoint. We don’t have any preference between public ownership 
or private ownership of laboratories. 

Representative Hosmer. You made your recommendation here be- 
cause you felt that would help not the technical development, but the 
definition of the program, is that right? 

Mr. Grant. We make this recommendation because at the moment 
the principal strength in the country is located in publicly financed 
laboratories. This is no criticism of private industry. It is a his- 
torical development, as you well know. 

Representative Hosmer. I had in mind that the man from Ameri- 
can Standard testified this morning about a reactor that they were 
especially hot on. If they decided to have a full scale one built, 
wouldn’t it be a good idea to turn it over to his organization as it 
would be to a Government laboratory ? 

Mr. Gran. I don’t like to make invidious comparisons. 

Representative Hosmer. Assuming that he is technically compe- 
tent to do it? 

Mr. Gran. I know a couple of people in that company as it hap- 
pens, for whom I have a very high regard. One of them is a very 
good friend of mine. I think with possibly 1 or 2 exceptions you 
cannot find a private corporation in the country today which can 
match the national laboratories when it comes to the development and 
design job involved in designing any kind of a new reactor. 

Representative Hosmer. Then your recommendation is based on 
your opinion of the excellence of the national laboratories. 

Mr. Grau. That is right. I would expect that as the years pass 
the situation will change and perhaps become reversed. 

Representative Hosmer. Would the same be true with res»ect to 
your recommendation that these large scale reactors be developed for 
the purpose of achieving an excellence in that field? If some other 
means was found to do it, other than the Federal Government build- 
ing these reactors, would you be just as pleased to have that other 
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means, too, or do you have some particular reason for your public 
building ? 

Mr. Granu. The way we look at it is this. We have a program 
right now in the United States for atomic power development, and 
at the full scale end of the program, without exception, I guess, ig 
what is called the partnership program. We have endorsed this pro- 
gram and some of our members have taken part in it. But we have 
also said from the beginning that this is not a firm enough program 
or a sufficiently coordinated program to do what needs to u done, 
and that in our opinion if the United States really wants to move 
ahead most rapidly, the most rapid way to do it is to take your best 
organizations and to get Federal financing, because of the costs in. 
volved, and go ahead and build some projects. 

Representative Hosmer. I understand that. Apparently the ob. 
jective you want to achieve is to establish and maintain international 
leadership by the United States. 

Mr. Grant. This is one of them. 

Representative Hosmer. If there are other means of accomplishing 
the thing just as soon as and in as great proportion, would you recom- 
mend those means be adopted rather than the one you specifically 
suggest ? 

For instance, Dr. Starr this morning presented a somewhat different 
approach to the problem than you have. If his approach would get 
us there as fast and as fully or maybe faster, would you see any ob- 
jection to adopting it instead of the one you mentioned ¢ 

Mr. Granu. No. If somebody comes up with a proposal which in 
our opinion is just as good as this Federal approach, we are not wedded 
to a Federal approach just because it is Federal. Here I perhaps 
speak personally rather than for the association, because after all, Dr, 
Starr only testified this morning. It seems to me that any approach 
which involves cash subsidies to the industry—and by the atomic 
industry I include the utilities of all types and manufacturers—ear- 
ries with it the danger that you will never arrive at an unsubsidized 
state. 

Representative Hosmer. His proposal was to subsidize the foreign 
purchasers. 

Mr. Granv. The money was to go to American firms. The incen- 
tive to reduce costs to an economic level, it seems to me, gets dampened 
if the manufacturers get used to the fact that somebody is going to 
pick up the difference. It seems to me inevitable that the incentives to 
reduce costs are just a little less strong than they are otherwise. 

Representative Hosmer. The United States is going to pick up the 
tab under your plan, is it not ? 

Mr. Granu. That is right, but it ison a more clean-cut basis, it seems 
to us at least, and it is a more finite program. In other words, you 
decide to build X reactors and build them, and the industry is not 
established on a subsidized basis in the same way that it is through 
assistance on fuel costs or capital costs or some other element of cost 
which is made available across the board. 

What I should add, as I mentioned in the beginning, is that our 
association has never said we are opposed to Government assistance 
to atomic power projects, because we have not opposed the demonstra- 
tion program per se. For the same reason I would not say that if 
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someone comes up with some kind of larger subsidy program we would 
automatically be opposed to it. But I do think that the Federal ap- 
roach is simpler and more clear-cut, and it seems to me it is arous- 
inga lot of worry on the part of the private utility industry that is not 
iustified. I don’t know what they are so nervous about. They say it 
will bring about the socialization of industry, but this is just not so. 

Representative Hosmer. Thank you. 

Representative Hoiirretp. You were kind enough, Mr. Grahl, to 
refer to Senate bill 3000 and H. R. 2154, which was introduced by the 
Chair, and you said you do not regard this as public power legislation. 

I think it might be well for the record to explore your position on 
that, because that has been branded, or rather those types of bills 
have been branded as public power legislation by the privately owned 
utilities and a great deal of the press, and has been given a very odious 
connotation. When I introduced that bill, I certainly did not regard 
it as public power legislation. I think there are three positions in 
this utility field, and one is the person who believes that the Govern- 
ment should own all power and produce all power, the second that 

rivate utilities should own and produce all power, and then there 
is a third position which recognizes that the Congress of the United 
States has throught legislation established certain rules which permit 
people who wish to have public power in their community to organize 
municipal or cooperative power districts and operate these districts 
for their own benefit, and has also sponsored certain types of Federal 
legislation which permit the rates of power in interstate commerce 
to be established on an equitable basis through certain regulatory 
powers, and also to recognize the right of a State to set its utility 
regulations on both public and private power entities within their 
borders. I am thinking particularly of the State of Nebraska, which 
has what amounts to a State monopoly in at least part of their power 
production and distribution. 

The intent of this legislation was not to disturb the status quo. 
The intent of the legislation was to develop as quickly as possible 
the new field of fission-produced electric kilowatts on an economical 
basis as quickly as possible, and then make that new development 
available to the complete spectrum of power in the United States. 
In other words, the city of Los Angeles, which has a municipal power 
system, if they wanted to, could install their own atomic reactor. 
By the same token, the Southern California Edison Co., which is a 
private utility, could do the same. Both of these utility people 
serve different parts of my district. They could both have access 
to this new technology which was developed for the common good 
of all in the United States. This I am sure was the purpose and 
intent of this legislation. I am glad to see you say that you do not 
regard it as public power legislation. You do not advocate, do you, 
a program which would be specifically for the public power people? 

Mr. Grant. No, sir. The philosophy that you just expressed with 
respect to your bill reflects our philosophy and this is why we support 
the legislation. It seemed to us it was a simple and straightforward 
compromise, if you will, that avoided disturbing the present situa- 
tion in the power industry, because the plants to be built would be 
located at AEC installations, and the power used by AEC. This 
would keep the AEC out of the power-marketing business, and it 
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seemed to us exclude it from the public-private power controversy, 
although it has not. 

It seemed to us originally that it ought to. Beyond this, if there is 
a question about it, [ am sure that if the bill were passed and the 
decision made to locate a plant, let us say, at Portsmouth, Ohio, which 
is served by a private power company, OVEG, and presumably there 
would be one at Oak Ridge where the greatest amount of power is 
consumed by AEC, which would release power back to the TVA 
as the one at Portsmouth would release power to the American Gas 
& Electric Co., we would see no objection to this. 

Representative Hortrrerp. Let us explore that for just a minute, 
If a 100,000-kilowatt plant was built at Oak Ridge—I believe the 
oo consumption is more than a million kilowatts. 

Mr. Gran. It is well over a million kilowatts at Oak Ridge. | 
have forgotten the figure. 

Representative Honuimxp. If a 100,000-kilowatt plant was built 
there on the Government property, this would release 100,000 kilo- 
watts ostensibly back to TVA, and TVA could distribute that within 
its present network of distribution. 

Mr. Gran. Yes, sir. 

Representative Horirimexp. If the same thing happened at Paducah, 
either the Shawnee plant or the EEI plant or both of them together 
would receive turnback which they could distribute to their private 
customers in their area. 

Mr. Gran. Yes. 

Representative Hotrermrip. And the same thing would happen with 
OVEC at Portsmouth. 

Mr. Gran. Yes. 

Representative Hotrrrevp. It so happens that the private utilities 
in that area are furnishing Government under their contract electricity 
at a very low rate. 

Mr.Grau. Yes, they are. 

Representative Horirrerp. If 100,000 kilowatts were turned back 
to the OVEC people, could they not market that at a much higher 
price to their regular customers than they are now getting from the 
Government ? 

Mr. Granu. I would think so. 

Representative Horirretp. As a matter of fact, you know that their 
regular customers do not have a 3.5 rate. 

Mr. Grant. It is slightly under 4 mills. I don’t recall the exact 
rate. 

Representative Hoxiirretp. You know the private consumers do not 
have that type of rate. 

Mr. Grau. No,sir. 

Representative Horirietp. As a matter of fact, they might be able 
to sell the same electricity to a financial advantage; is that not true? 

Mr. Gran. It would probably be to their economic advantage, yes. 
T assume it would be. 

Representative Horirretp. They are now benefiting from a 25-year 
contract which in effect amortizes their plant for them at the 3.6 rate, 
or whatever they are paying. 

Mr. Gran. Yes. It was because of a Government contract. that 
they were allowed to finance by 95 percent bond financing and only 
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5 percent equity financing. So that this is the cheapest capacity they 
have on their system, I suspect. 

Representative Horirrecp. As a matter of fact, the Government 
through this very unusual contract with both EEI and OVEC made 
it possible for the private utilities to acquire plants worth hundreds 
of millions of dollars on an amortized rate out of the receipts of 

wer which they sold to the Government; is that not true? 

Mr. GrauL. Yes. 

Representative Hoxrirretp. This might be called a subsidy, too, 
might it not ¢ 

Mr. Grauv. It might. 

Representative Hoxiriecp. Your main objective as far as the Amer- 
ican Public Power Association is concerned is to see economic power 
reactors developed that will produce electricity economically so that 
in the future if our organization wants to buy one of these plants it 
will have access to it just the same as the private utilities would have 
access. ‘That is your main interest, is it not ¢ 

Mr. Granw. Yes, this is our main interest. We would also be con- 
cerned that it be done in such a way that it does not distort the whole 
utility industry. The reason in our opinion that this is so important 
is because while atomic power is a gleam in the eye economically now, 
30 or 40 years from now atomic energy may well be one of our prin- 
cipal sources of power. If this segment of the industry gets all fouled 
up with subsidies, it will affect the entire industry. 

Representative Hotirtmetp. You have different sections of public 
power in your association. You have municipal and State-owned co- 
operatives, and you have the Federal system. They are not members 
of your system / 

Mr. Gran. Our association includes no Federal systems as mem- 
bers. They are all local publicly owned systems. This means that it 
is comprised mostly of municipals in terms of numbers, and public 
utility districts and State-owned agencies. 

Representative Hontrretp. You do not have any Federal repre- 
sentation in the association ? 

Mr. Gran. No, sir. 

Representative Hoxrrrietp. How about the cooperatives? 

Mr. Granv. A few rural cooperatives belong to our association, 
but the National Electric Cooperative Association—I believe you will 
find most of them belong to that. 

Representative Horrrretp. In the case of any of these rural co-ops 
that are financed by Federal loans in the event that they wish to buy 
an atomic plant, where do they go to get the money ? 

Mr. Grau. At the present time? 

Representative Hoxtrrenp. Yes. 

Mr. Grant. They can only go to the Atomic Energy Commission, 
because the Rural Electrification Administration does not regard 
nuclear powerplants as a good business investment at the moment. 

Representative Horirrerp. In other words, they cannot borrow 
money today from the REA to buy an atomic plant, can they ? 

Mr. Gran. No, sir. They can borrow the money for the turbo 
generator, but they cannot borrow a nickel for the reactor system 
from REA. 
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Representative Hotirretp. Assuming that the Government did builg 
these plants, the federally financed cooperatives could not go to the 
REA and borrow the money to buy one, could they ? 

Mr. Grauw. Not at the present time. The REA has said that if 
and when atomic power becomes economic, then they would loan 
money for a nuclear powerplant in the same way that they do for, 
coal-fired plant. 

Representative Horirretp. When it would get down to the point of 
economic justification. 

Mr. Grau. Yes, sir. 

Representative Hottrretp. Let us go outside of your organization 
for ‘TVA, if TVA wanted to buy an atomic reactor to beef up its 
system, what procedure would they have to go throught ? 

Mr. Grau. I will have to give you simply my opinion. I am 
afraid I am not an expert on the details of the TVA Act to be sufi- 
ciently sure. I would assume that first they would have to determine 
how they were going to finance it. As you know, there is a TVA 
self-financing bill under consideration in the Congress at the present 
time. 

Representative Hotirrecp. But that has not been passed. 

Mr. Gran. Lacking passage of that, there are two sources of funds. 
They are either appropriated funds or their own earnings. Their 
own earnings would hardly be sufficient, I would think, to finance 
a nuclear powerplant of any size. They have not had any appropri- 
ated funds for generating capacity, I believe, since 1953, and there is 
no prospect of their getting any. 

Representative Horirretp. In other words, in case they wanted to 
buy an atomic reactor to beef up their system, they would have to 
come to Congress for an appropriation, would they not ? 

Mr. Grau. Yes. 

Representative Ho.trretp. Just the same as a steam plant. 

Mr. Gran. Yes. 

Representative Hortrtetp. So at that time Congress would have the 
opportunity just as they have in the Johnsonville steam plant sev- 
eral times as to whether they would appropriate the money for it or 
not. 

Mr. Granu. Yes, that is correct. 

Representative Hottrretp. In the case of their reserve earnings, can 
they spend that without congressional authorization for beefing up 
their system ? 

Mr. Grau. I am not sure of the precise answer to that, Mr. Chair- 
man. Iam embarrassed that I am not. 

Representative Horrrtevp. I will share your embarrassment, but my 
opinion is that they must obtain congressional authority for the ex- 
penditure of earnings for capital plant investment. If it were not so, 
they would, long ago, have built the Johnsonville steam plant with 
their own sudlage booties every year they turn over earnings to the 
Congress. 

Mr. Gran. That is true, but they are required by law, as you know, 
to pay back the capital investment in the power facilities down there 
over a period of time. 

Representative Horrrretp. I understand that, but they are ahead of 
their payments. They have paid in surplus earnings over their 
obligatory annual payments. 
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Mr. Granu. Yes, sir. 

Representative Horirrerp. If they were free to use these surplus 
payments, in my opinion, they might have used them for the John- 
gonville steam plant. 

Mr. Grant. I think the principal obstacle to doing that is that 
their earnings are not large enough to finance a large steam plant. 
They can finance a single unit and a large unit at an existing steam 

Jant out of earnings. 

Representative Hoxtrretp. They cannot exercise that without con- 

ional release of those surplus earnings, in my opinion. I am 
subject to check on that, but I think I am right on that. 

Are there any further questions? If not, thank you, Mr. Grahl. 

Mr. Gran. Thank you. 

Representative HoxirreLp. Our next witness is Mr. James G. Patton, 
president of the National Farmers Union. 

Mr. McDona.p. I am representing Mr. Patton. 

Representative Horitrrevp. Will you please give your name and 
position to the reporter ? 


STATEMENT OF ANGUS McDONALD, COORDINATOR, DIVISION OF 
LEGISLATIVE SERVICES, NATIONAL FARMERS UNION 


Mr. McDonatp. My name is Angus McDonald. I am coordinator, 
division of legislative services, National Farmers Union, Washington, 
D.C. I will proceed now, Mr. Chairman, to read my summary state- 
ment. 

Officials and members of our organization have been interested in 
the atomic energy program from its inception. We communicated our 
interest to Members of Congress when the McMahon Act was passed 
in 1956, and in subsequent years. In 1954, when the act was revised 
we worked closely with Senator Ed Johnson and other Members of 
the Congress in an attempt to safeguard for all the people the benefits 
of atomic energy utilized for peaceful purposes. 

Specifically we were interested in the widest possible use of radio- 
active isotopes which would advance the science of agriculture and 
advance the treatment of cancer and other diseases. We were also 
interested in advancing technology which would facilitate and make 
more economical the generation of electric power by means of atomic 
fission. Our approach to this whole problem has been that atomic 
energy is a part of the public domain and that since the American peo- 
ple have an investment in atomic energy development in the amount 
of $16 billion or more, that they are entitled to its benefits and to the 
formulation of the basic policies which govern the development and 
the disposition of atomic energy and all its uses. 

Farmers Union in the form of resolutions and in other ways has 
repeatedly urged Congress to enact legislation which will insure the 
widest possible distribution of atomic energy benefits including elec- 
tric power. We have urged legislation which would guarantee 
maintenance of preference clauses relating to energy produced by 
Federal atomic programs and further safeguards which would pre- 
vent atomic power from becoming a private monopoly beyond the 
reach of Federal control or regulation. 

In formulating our resolutions we were conscious of the fact that 
the development of atomic power was a task so vast in a field so un- 
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explored that it would require all possible technical and finaneia] 
assistance from the Federal Government, from industry, and from 
the private electric power utilities. We urged that not only plans be 
made and carried out for the establishment of a number of small-scale 
and a number of large-scale reactors by the Federal Government but 
that arrangements be entered into with the utilities that they could go 
full steam ahead in the development of atomic energy. 

We furthermore recommended that a liberal program in regard to 
subsidies be carried out. We also urged that the nonprofit groups, 
including the municipalities and the rural electric cooperatives be as- 
sisted in every way possible. We had high hopes for the development 
of an atomic energy electric power program which would be par. 
ticipated in by the Federal Government, by industry and by the pri- 
vate electric utilities, by municipalities, and by electric power coopera- 
tives. 

It is apparent, at the present time, that the atomic power program of 
the United States has bogged down. The policies and the program of 
the Atomic Energy Commission have been on the whole a dismal fail- 
ure. Several manufacturing firms, having entered the power reactor 
field with high hopes, are now, according to our information, dis- 
banding their reactor engineering staffs. Industry, under the policies 
of the AEC, has been given more or less a free rein and every en- 
couragement possible. Industry assured the Congress and the coun- 
try that it could do the job. The president of the Pennsylvania 
Power & Light Co. told this committee that in regard to large power 
reactor construction, the Government of the United States should not 
intervene. 

According to the American Public Power Association results have 
been disappointing and I quote from an editorial published by that 
Association in its Newsletter on October 29, 1957: 


“During the past year project completion dates have slipped and estimated 
eosts have risen alarmingly, for one reason or another. The Yankee Atomic 
plant, originally proposed for completion in “late 1957” at an estimated cost of 
$33 million, is now scheduled for 1960 or 1961, at an estimated cost of over $50 
million. The Power Reactor Development Co. project is now promised for com- 
pletion in 1960 or 1961 instead of the original date of “late 1958.” The plant 
proposed by Consumers Public Power District was originally planned for com- 
pletion in 1959; the latest estimate is 1962 and costs have climbed from $25.1 
million to $40.6 million. 

Consolidated Edison has reported a cost increase from $55 million to $9 
million. Site construction is underway but core design is incomplete and plant 
completion by 1960 would be a remarkable achievement indeed. Common- 
wealth Edison still sticks to 1960 as the date for its plant of 180,000 kilowatts, 
the largest proposed, but reported changes in the core design of the Common- 
wealth Edison plant. 

The AEC partnership program to develop small nuclear pewerplants—a pro- 
gram announced about 2 years ago—is a shambles. Of the 5 proposals by 
municipal and rural co-op systems given prolonged consideration by AEC, only 
2 remain. The Holyoke (Mass.) Ford Instrument proposal was abruptly thrown 
out by the Commission after 11 months of negotiation, with no adequate ex- 
planation by AEC to the sponsors or the public. (Despite the fact that AEC 
dismissed the Holyoke-Ford proposal as technically premature, Britain expects 
to have a reactor experiment of the same general type in operation by 1960.) 
The proposals of the Wolverine (Mich.) rural co-op and the Elk River ( Minn.) 
cooperative are both indefinitely suspended due to recent massive increases in 
the manufacturers’ cost estimates. Most significant, both manufacturers Te 
jected the AEC requirement that prices be on a firm, maximum Ceiling basis. 
The uncertainties of reactor development, the manufacturers concluded, require 
that the Government pay whatever it costs to build these early plants. 
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The two projects left in the small power-reactor program are those proposed 
by Piqua, Ohio, and by the Chugach co-op and Nuclear Development Corp. 
combination. The Piqua project is still in negotiation with the Commission. 
AEC has signed a contract with NDA for research work on the second project 
and the question of a construction contract will not be considered until later. 

In 1955, AEC estimated that by the end of 1960 there would be 1,160,000 
kilowatts of nuclear generating capacity in operation in the United States, ex- 
dusive of reactor experiments. At the present time, the only full-scale power 
reactor for which completion is certain is the Government-built PWR of 60,000 
to 100,000 kilowatts at Shippingport, Pa. There now is little assurance that any 
other powerplant, aside from reactor experiments, will be in operation by the 
end of 1960. 

The recent annual report of the Atomic Industrial Forum said that “‘although 
industry in the past has been willing to operate at a loss or with very low 
protit margins as far as atomic energy work is concerned, there is a serious 
question of how long this practice can be continued.” 

Experts in the field of atomic energy seem to agree that there is no 
clear-cut Government program in regard to atomic energy develop- 
ment, that private industry alone cannot carry the load in development 
and construction of reactors, and that Congress should make available 
suflicient funds to build reactors large enough to develop the necessary 
technical information and that there must be succeeding generations 
of a given type. Typical of scientific opinion were the announced 
results of a closed seminar held in late November by this committee. 
Among those experts who concurred in the above conclusions were Dr. 
Norman Hilberry, Argonne National Laboratory; Dr. Henry DeWolf 
Smyth, former AEC Commissioner now associated with Princeton 
University ; Mr. Chauncey Starr, Atomics International; Dr. Alvin M. 
Weinberg, Oak Ridge National Laboratory, and Clark Williams, 
Brookhaven National Laboratory. 

The failure of the Atomic Energy Commission to develop a suc- 
cessful atomic energy program and to make possible the development 
of a private program has more than domestic significances. It is of 
interest to our allies and to the countries behind the Iron Curtain. 
Typical of their views, and of international significance, of our atomic 
energy program are those of Eugene M. Zuchert, who says that Amer- 
ica has “diss ippointed the world and our own people” and that Britain 
and Russia are way ahead of us. Several distinguished members of 
this committee who have visited the Soviet Union, have inspected 
atomic energy installations in that country and in Britain, also report 
that countries both friendly and unfriendly to the United States are 
forging ahead while our own program is lagging. I will not burden 
the record with a recitation of the views of other distinguished scien- 
tists and Congressmen, but a cursory review of press releases, news- 
paper articles, and other documents indicate substantial agreement 
with the New York Times story of November 24, 1957, which says— 

The administration’s program to develop atomic powerplants has reached a 
critical point. 

Apparently the response of Admiral Strauss to our own failure and 
lagging development has been one of continued obstinacy in regard to 
the authorization of large-scale atomic energy plants. A look at the 
recommended budget of AEC indicates that the Atomic Energy Com- 
mission will not take the initiative in developing a Federal program. 
she total budget for all atomic energy programs is estimated at around 

2.5 billion for the fiscal year 1959. Of this only 5 percent, or about 
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$125 million, is recommended for research and development of civilian 
power reactors. 

Representatives of my organization, concerned and alarmed at the 
state of our atomic energy program, have been meeting regularly with 
national labor, rural electric co-ops, and public power organizations 
during the past few months. We have come to the following con. 
clusions in regard to civilian atomic power: 

1. The attainment of economically competitive electric power using 
atomic energy is a goal of national importance. Reactor technolo 
has progressed to the point where realization of this goal seems attain- 
able in the foreseeable future, if the Nation supports a strong develop- 
ment effort. It would be a major setback to the position of this country 
in the world to allow leadership in nuclear-power development to 
pass out of its hands. (From AEC policy statement of May 26, 1953, 
with Strauss’ concurrence. ) 

2, A premature decision to relinquish leadership and direction to 
the privately owned utilities has delayed the Riedie of atomic 
power in the United States. The utility companies lack the necessa 
financial and technical resources and economic incentives to discharge 
adequately this responsibility. The consequence has been serious 
damage to this country’s former position of unquestioned leadership, 
A further result has been a severe curtailment of opportunities for 
manufacturers, research laboratories, and engineers to acquire ex- 
perience and contribute to progress in this new technology and to 
participate in the growing world market for atomic power facilities, 

3. The magniture of the task and the importance of the program 
require strong, positive, and unequivocal leadership by the Govern- 
ment in accelerating the development of economically practical atomic 
powerplants. The Federal Government must assert leadership, de- 
fine clearly its objectives, and establish a civilian atomic power de 
velopment division so as to elevate the priority and importance 
assigned to developing civilian application of atomic energy and to 
vitalize the administration of this program. 

4. Existing poliices have resulted in a dispersal of technical man- 
power in a field where close scientific collaboration and extensive re- 
search facilities are essential for rapid technological progress. To 
make full use of existing resources of technical manpower and de- 
velopment facilities, it is necessary to focus the administration of and 
responsibility for the program in the Atomic Energy Commission, 
and to assign responsibility for technical leadership to the Govern- 
ment reactor laboratories—the organizations best equipped to attack 
the difficult problems involved. Full use also should be made of the 
resources of other public agencies and the talents of the private equip- 
ment and reactor engineering industry in a concerted effort to speed 
the development, production, and utilization of electric power through 
the utilization of atomic energy. 

5. In addition to continuing the Nation’s research program in re 
actor technology, it is essential to build and operate full-scale proto- 
type nuclear powerplants to progress rapidly toward economically 
competitive nuclear power. ‘This phase of the Nation’s development 
is most in need of stronger Government leadership. 

6. The present state of the art and science of nuclear power tech- 
nology is sufficiently advanced to make practical the acceleration of 
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full-scale prototype plant construction. Other countries have such 

programs underway. It is not in the public interest to rely primarily 

upon projects undertaken by private corporations to assure this Na- 

tion’s long-term leadership in the development of low-cost atomic 
wer. 

7. Furthermore, the domestic demands for energy are increasing 
rapidly every year, and continued very large increases are forecast 
for the future. To help meet the future increases in energy demands, 
but without displacing fossil fuels as major sources of energy, it is 
jn the public interest to develop atomic energy expeditiously as an 
additional large source of low-cost electric power. 

That concludes my statement, Mr. Chairman. 


Representative Horirretp. Thank you, Mr. McDonald. Are there 
any questions ? 

We have a statement of Mr. Kenneth A. Spencer, chairman of the 
National Coal Association Atomic Energy Committee, which he has 
asked be put in the record. Without objection, this statement will 
be included in the record of the hearings at this point. 

(The statement is as follows :) 


STATEMENT OF KENNETH A. SPENCER, CHAIRMAN, NATIONAL COAL ASSOCIATION 
ATOMIC ENERGY COMMITTEE 


My name is Kenneth A. Spencer. I am president of the Pittsburgh & Midway 
Coal Mining Co., of Kansas City, Mo., and chairman of the atomic energy com- 
mittee of the National Coal Association. It is in this latter capacity that I 
appear here today. The National Coal Association is the trade organization of 
bituminous coal mine owners and operators throughout the United States. 
Its members mine more than two-thirds of the commercially produced bitu- 
minous coal in this country. 

We in the coal industry are interested in the atomic energy program not only 
because atomic energy is another source of fuel but also because the Atomic 
Energy Commission is one of our best customers. We are concerned, however, 
over the Gore bill, S. 3000, which appears to be directed toward a crash pro- 
gram in the industrial utilization of atomie energy to generate electricity. Our 
opposition to this bill is interrelated with existing conditions associated with 
the present atomic energy program and our views in general as to the develop- 
ment of atomic energy. 

With regard to existing conditions, it is our general understanding that the 
costs of nuclear powerplants as being realized are appreciably higher than esti- 
mated, and that nuclear fuel as known is expensive. These conditions 
are expected to result in nuclear power costs which are far in excess of values 
competitive with coal-generated power. Because of this, it is understandable 
that there is no great demand for nuclear power within the United States. 
This lack of demand and associated high unit production costs contribute ma- 
terially toward the maintenance of high nuclear power costs. At the same time 
there are losses by private industry which is helping to pioneer the development 
of nuclear power. 

It is generally accepted that there is no need here in the United States for 
huclear power because of the ample supplies of coal and because of the con- 
tinned, progressive improvement in efficiency in the generation of coal-derived 
power. There is some lack of unanimity as to how long it will be before it is 
necessary to depend upon nuclear power in this country. It is, perhaps, un- 
realistic to elicit the answer to this question from the coal industry. The data, 
of course, will depend on the use rate, but very exaggerated use rates would fail 
to endanger our position for several hundred years. At the same time the most 
enthusiastic reports that we have reviewed on the development of atomic energy 
place the coal industry in a healthy position by the year 2000. Therefore, it 
would appear ill advised to enter upon an accelerated program of any nature were 
it possible to consider only the needs of the American power industry. 

We understand, however, that there are substantial demands abroad for elec- 
tricity derived from atomic energy. We understand that this demand exists 
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because of less plentiful supplies of coal and that others, for example the British 
and the Russians, are in a position to supply these needs. It follows, therefore, 
that there might be an inroad into the atomic energy facet of the United States 
prestige were we not in a position to build reactors abroad, and conversely oyr 
world position would be enhanced by continued leadership in the field. 

In its resolution adopted November 1, 1955, the National Coal Association 
stated in part: 

“In progression of humanity, in furthering world trade, in advancing the 
cause of peace, and in maintaining world leadership of the United States, there 
is a need to continue government sponsorship of the development of atomic 
energy * * * 

“Further development of economically feasible nuclear power is necessary 
to provide power for underdeveloped areas of the world, to assist nations that 
have power shortages, and to protect the future of the United States in the 
power field. The National Coal Association therefore recognizes the need for 
the Government to continue the power demonstration program to optimize the 
conditions under which atomic power is generated.” 

Substantial progress has been made in the development of atomic energy 
since the time this resolution was adopted, and it appears that this progress 
has been in keeping with it. Aside from the several large reactors being con. 
structed, the Shippingport plant has been placed in operation. 

We recognize the possibility that it may be necessary to construct additional 
reactor types to demonstrate United States leadership. However, we have 
understood that the Atomic Energy Commission has reveiewed the technical 
aspects of the present systems and has endorsed the several systems now in- 
cluded. We are inclined to agree with this view and see no need to engage in an 
international kilowatts race. 

It is, of course, obvious that lower unit costs on nuclear power systems could 
be realized with an increase in production rate. However, we disfavor taxing 
the country as a whole to bring this about, particularly because there is no need 
for nuclear power in this country, because there is no assurance that such 
optimized systems would be more economical than coal-fired systems now in 
use, and because of the apparent high obsolescence of nuclear systems in their 
present early stage of development. 

We should like to suggest that the goals of the Joint Committee on Atomic 
Energy and those of the National Coal Association as stipulated in its Novem- 
ber 1, 1955, resolution on this subject are basically the same. We should like 
to think that the goals of Senator Gore as outlined in this bill, S. 3000, might 
be included also. However, in pursuit of these goals and in maintaining the 
expense of the overall program within reasonable bounds, we should like to 
suggest that the committee give consideration to the following : 

1. Encourage the AEC to allow industry to handle more of its business, In 
this regard we note that when facilities presently under construction are con- 
pleted there will be some 15,000 tons of uranium oxide processed annually. 
Apparently this material will find its way into the Commission circles. We also 
note that estimates have been made that indicate a mimimum of only about 50 
tons of uranium will be used in 1958 in the American power industry, and that 
this will climb to 170 tons by 1961, and to a maximum of 800 tons in 1965. This 
represents a substantial difference in materials traffic and, since one of the rea- 
sons advanced for accelerating the civilian program is to reduce costs through 
a larger handling rate, it would appear that more of the AEC’s business might 
be conducted by industry in developing and maintaining a healthy industrial 
program. We recognize that this would be only a partial solution at best but 
we believe substantial assistance to industry would result. 

2. Build only adequate large reactors to prove technology. This point is 
directed, of course, at proving and developing technology rather than stimulat- 
ing economy through mass production. The mass production idea appears to 
us to be totally unwarranted because of reasons presented earlier. 

3. Compete in the foreign market where United States nuclear power is com- 
petitive. It is our understanding that reactors being built now by American 
industry can be produced on a basis competitive with those provided by the 
3ritish and we should like to encourage this. We should like to suggest that 
along with this and, of course, within courses of security, a program of fuel allo- 
cation be adopted which would make it as convenient as possible for American 
industry to do business abroad. 
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Representative Hortrrerp. The next meeting will be Monday at 
10 o’clock in room 304, Old House Office Building. 

(Thereupon at 3:15 p. m., Friday, February 21, 1958, a recess was 
taken until Monday, February 24, 1958, at 10 a. m., in room 304, Old 
House Office Building. ) 

(Nore.—The hearings of Monday, February 24, 1958, and Tues- 
day, February 25, 1958, pertaining to uranium problems, have been 

rinted separately together with a portion of Wednesday, February 
19, 1958, entitled “Problems of the Uranium Mining and Milling In- 
dustry.” ) 
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DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


WEDNESDAY, FEBRUARY 26, 1958 


ConGrEss OF THE UNITED StaTEs, 
Joint ComMitTree on Atomic Enerey, 
Washington, D. C. 

The Joint Committee met at 2 p. m., pursuant to recess, in room 
1334, New House Office Building, Hon. Carl T. Durham (chairman 
of the Joint Committee) presiding. 

Present: Representatives Durham, Price, and Patterson. 

Present also: Representative Overton Brooks. 

Also present: George E. Brown, Jr., and Richard Smith, staff 
members. 

Chairman DurHam. The committee will come to order. 

This afternoon we will have to reverse our schedule a little bit 
because we would like to accommodate people who have to catch 
planes and other transportation. 

The first witness this afternoon will be Mr. J. Robert Welsh, presi- 
dent of the Southwest Atomic Energy Associates. Will you come 
around, Mr. Welsh? 

We are glad to have you with us. Sit down there, and you may 
proceed as you care to. 


STATEMENT OF J. ROBERT WELSH, PRESIDENT, SOUTHWEST 
ATOMIC ENERGY ASSOCIATES 


Mr. Wetsu. Mr. Chairman and gentlemen, I certainly thank you 
for the invitation to appear before your committee. 

Chairman Durnam. Thank you very much. We are very glad to 
have you, Mr. Welsh. 

Mr. Wextsu. 1 am J. Robert Welsh, president of Southwestern Gas 
& Electric Co., an operating electric utility serving parts of Texas, 
Louisiana, and Arkansas. I am also president of Southwest Atomic 
Energy Associates. This organization has as its members 15 electric 
utility companies operating in the States of Arkansas, Kansas, Loui- 
siana, Missouri, Mississippi, and Oklahoma. These companies and 
the location of their principal offices are: 

Arkansas-Missouri Power Co., Blytheville, Ark. 

Arkansas Power & Light Co., Little Rock, Ark. 

Central Louisiana Electric Co., Inc., Alexandria, La. 

Gulf States Utilities Co., Beaumont, Tex. 

Kansas Gas & Electric Co., Wichita, Kans. 

The Kansas Power & Light Co., Topeka, Kans. 

Louisiana Power & Light Co., New Orleans, La. 
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Missouri Public Service Co., Kansas City, Mo. 

Mississippi Power & Light Co., Jackson, Miss. 

New Orleans Public Service, Inc., New Orleans, La. 

Oklahoma Gas & Electric Co. , Oki: ahoma City, Okla. 

Public Service Company of ¢ Jklahom: a, Tulsa, ‘Okla. 

Southwestern Gas & Electric Co., Shreveport, La. 

The Empire District Electric Co., Joplin, Mo. 

Western Light & Telephone Co., Inc., Great Bend, Kans. 

Most of these companies have been members of one or more atomic- 
power study groups during the past few years, and are familiar with 
the prospects and the problems in utilizing the heat energy from 
atomic fission for the generation of electric power. Toward the latter 
part of 1956, our interest in the possibility of using atomic energy 
was increased by a new reactor concept which had prospects of pro- 
ducing electric power at a cost competitive with conventional plants 
and conventional fuels. 

In deciding what direction our efforts should take, we determined 
that we should have two primary objectives: (1) To contribute to the 
advancement of power-reactor technology, and (2) to look toward the 
ultimate construction and operation of one or more large atomic-power 
plants of a size between 200,000 kilowatts and 400,000 kilowatts of 
electrical capability giving promise of competitive generation of elec- 
tric power in the area served by Southwest Atomic Energy Asso- 
ciates’ participating companies. 

Prior to the formation of Southwest Atomic Energy Associates, the 
four operating electric companies comprising the Middle South Util- 
ities System requested manufacturers or designers of reactor systems 
to submit proposals designed to meet our two objectives. We received 
four such proposals, 

After a detailed analysis and comparison of four proposals and ma- 
terial submitted by a fifth company, all our members of Southeast 
Atomic Energy Associates concluded that what was needed in our 
case Was a reactor of advanced design with high-performance char- 
ucteristics. This is due to the fact that the service areas of the com- 
panies comprising the associates are in a section of the country where 
present costs of fossil fuels for power production are relatively low, 

thus making it more difficult for atomic power to become competitive 
there than in many other parts of the country. 

We selected the proposal submitted by the atomics international 
division of North American Aviation, Inc., as holding the greatest 
prospect of meeting the criteria we had established. 

The North American concept contemplates an advanced epithermal 
thorium reactor, a’ promising idea not being actively pursued by the 
Government or other industry groups. The reactor, as its name indi- 

cates, would operate in the epithermal, or intermediate, neutron range 
and would use the thorium-uranium-233 fuel cycle. Sodium would 
be the coolant and graphite, or perhaps beryllium, would be the mod- 
erator. It would include a blanket containing thorium breeder ele- 
ments, and the economic performance of a full-scale plant is largely 
contingent upon the approach to breeding which can be achieved. 

The principal advantages expected of the advanced epithermal 
thorium reactor are: 

1. Good neutron economy. 

High temperature operation. 
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3. Compact core. 

4, Practicable for generating stations of large capacity. 

5. Reduced xenon problem. 

Preliminary analysis indicates that this reactor concept might be 
capable of producing electricity in our service areas at a cost com- 
parable with that obtainable from other fuels if built in the future 
with capacity of from 200,000 to 400,000 electrical kilowatts. 

Encouraged by a report with so much promise, our associates have 
undertaken a research and development program which will lean 
heavily on nuclear physics and critical experimentation, in order to 
confirm or disprove the anticipated favorable economics of this system 
and to secure essential data for the design of a full-scale plant. 

It is our hope that when this research and development program 
is completed we will have enough facts and information upon which 
to base a decision as to whether or not it would be practicable for any 
of the sponsoring companies to proceed with the construction of a 
phototype plant, or with development of components for a full-scale 
demonstration plant. Obviously, such a research and development 
program is necessary, regardless of who might be interested in the 
advanced epithermal thorium reactor. 

The uncertainty about the actual achievements of such a reactor, 
and about its economics, is great enough to preclude the immediate 
construction of a full-scale plant. In fact, the uncertainty is so 
great as to preclude the immediate construction of even a pilot plant. 

On January 15, 1958, Southwest Atomic Energy Association an- 
nounced the signing of a contract with North American Aviation, 
Inc., to carry out the necessary research and development work, and 
such work is now underway at North American. It is anticipated 
that about 4 years will be required to complete the work and that 
expenditures under the contract will be approximately $5,300,000. 

Southwest Atomic Energy Associates intends to finance the entire 
cost of research and development, and to rely upon the Atomic En- 
ergy Commission only to make available necessary quantities of spe- 
cial nuclear materials, including uranium-233, sufficient for critical 
experiments and for other physics experiments, and to make available 
certain Atomic Energy Commission facilities if the type required is 
not otherwise available to the Southwest Atomic Energy Associates 
program. No decision has been reached as to whether or not South- 
west Atomic Energy Associates will request a waiver of fuel use 
charges for the special nuclear materials required for the program. 

Several discussions have been held with members of the staff of 
the Atomic Energy Commission and we have been encouraged by 
their interest in our project. General K. FE. Fields, General Manager 
of the Atomic Energy Commission, wrote to us on July 24, 1957 as 
follows: 


We have reviewed with great interest the program planned for development 
and improved evaluation of an epithermal thorium breeder reactor. This pro- 
gram appears to be a logical extension of work now, in progress in the Commis- 
sion’s program for the development of sodium cooled graphite moderated 
civilian power reactors. As indicated in your letter, there remain important 
technological uncertainties which must be resolved for a more realistic ap- 
praisal of this approach to the achievement of economically competitive nuclear 
power. This program you describe appears to offer technology of a worthwhile 
value which would be supplemental to work presently being conducted. 
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The members of Southwest Atomic Energy Associates are cop- 
vinced that the advanced epithermal thorium reactor shows great 
promise of being able to produce competitive electric power, and 
we have pledged the funds necessary to complete the research and de- 
velopment work on which the design of a large reacctor will be 
based. 

‘The information developed under our contract with Atomics Inter. 
national Division of North American Aviation, Inc., will be available 
to each of the members for the purpose of preparing designs or 
estimates on an electric power plant utilizing a nuclear reactor. 

Based on the outcome of the studies and experiments, the members 
either individually, or in association with others, will be able to go 
ahead with a nuclear powerplant, depending upon the economic 
feasibility of such a plant in competition with the fuels available in 
each company’s service area. 

If, after completion, the studies prove that the advanced epithermal 
thorium reactor will live up to its promise of low-cost construction 
and operation, a complete nuclear powerplant could be built and 
placed in operation in a short time. 

On behalf of Southwest Atomic Energy Associates, I wish to express 
our appreciation for the opportunity to appear here today. 

Chairman Duruam. Thank you very much, Mr. Welsh. I want to 
congratulate you on pushing back what I believe to be the frontiers 
of some of these scientific problems that are involved in these different 
types of reactors. You are taking on a job here entirely new, which 
I am happy to see you people in that section doing, because yon 
know the intent and purpose of this whole thing is to explore and 
find out as far as we can definitely how we can produce power as cheap 
as we can in whatever type of reactor. 

Despite it having been in the research and development stage for 
the last several years, we are still in that stage today, I think. 

I congratulate you and your companies for taking on this type ofa 
project, because I think it is worthwhile and will be useful in future 
years to come, if it is not now. 

Mr. Wetsu. Thank you, sir. 

Chairman Durnam. Thank you for your contribution to our hear- 
ing, which is a little different. The thing that is a little different in 
yours from the rest of them, most of them have accepted research and 
development funds. I notice here you state you are going to do this 
all on your own private individual firms’ funds. Is that correct? 

Mr. Wetsn. Yes, sir. 

Chairman Duruam. You are spending your own money ? 

Mr. Wetsn. Yes, sir. 

Chairman Durnam. You are not expending Government money! 

Mr. Wetsu. No, sir. 

As I pointed out there, of course, we have to get the uranium from 
the Government for the critical tests that are required. 

Chairman Durnam. Of course. We understand that. 

Mr. Wetsu. We have to get that. 

Chairman Duruam. The cost, as far as that has been concerned, 
has been agreeable with the group? 

Mr. Wetsx. Oh, yes. 
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Chairman Duruam. I do not think you will have any trouble with 
that, because that is a very low-cost factor compared to what we are 
putting in some of the others. The know-how we have already devel- 
oped in the Commission we want to be free to all of the groups coming 
in in this research and development program. 

Mr. Price ? 

Represent: itive Price. I was very much interested in your state- 
ment, Mr. Welsh, because evidently you are looking into an area 
which might be termed one of the gaps in the Commission’s reactor 
program. I am cert: iin there is not any project of the nature you are 
setting into included in the power development program at the 
present time. 

In your explorations, as you go into this program, have you been 
able to obtain much knowledge of the amount of work that the 
Commission itself has done in the use of the uranium-233 thorium 
cycle ? 

“Mr. Wextsu. Of course, it is my understanding that there is some 
work going on now, or just starting, on that uranium-thorium cycle. 
[believe it is at Arco, Idaho. We are assured that the work proposed 
by the Atomics International under our contract would supplement 
and would carry forward some of the work that the Commission would 
like to have carried on and which we were told, if we do not carry on, 
the Government would probably have to do it. 

tepresentative Price. You indicate an enthusiasm in your con- 
templation of this program, based on the promise of being able to 
produce competitive electric power, and I believe you leave the im- 
pression in your statement that you might be expecting that in your 
first large scale plant. Is that true? 

Mr. Wetsu. Well, it is our belief that, if they do not run into great 
difficulties with fuel elements, the reactor itself will be relatively small 
and compact for the amount of heat it will produce, and that the cost 
should not be in proportion to the cost of small reactors that have been 
built to date, and that the combination of those factors would work 
toward a low cost for the heat if we would direct our efforts toward a 
large-sized generating station. And that is what we are trying to do 
when we are talking about in the neighborhood of a 200,000- to 400,000- 
kilowatt capacity. 

Represent: itive Price. Do you envision the first reactor station to 
produce from 200,000 to 400,000 kilowatts? 

Mr. Wetsu. I think we would. If these experiments prove up, all 
of the studies—and the gentlemen assure me that it is not a question 
of being able to do it, it isa question of whether or not they can do 
it was economically as they think they can, and that if the studies 
prove up that it can be done as economically as they think, I think 
we will get a recommendation from Dr. Starr to build a large-sized 
generating station. 

Representative Price. You put the time on these studies at around 
about 4 years? 

Mr. Wesn. Yes, sir. 

Representative Price. If they did prove out, theoretically at least, 
in that time stage that they would be capable ‘of producing econom- 
ically competitive power, how long would it take to construct such a 
station ? 


24041—58——_17 








950 ATOMIC ENERGY INDUSTRY 


Mr. Wetsn. I would say offhand about 3 years. 

Representative Price. ‘How do you compare the possible cost of 
such a station as compared with some of the other types of reactors 
that we have in the program today ¢ 

Mr. Wetsu. Of course, reactors in the program so far have all beey 
so expensive that we could not work up any enthusiasm for them, be. 
cause, for instance, a $300- or $400- per-kilow: att capital investment 
does not appeal to us in an area where we are building these plants 
for a hundred dollars a kilowatt or less. 

Chairman Duruam. Are you doing that on conventional plants 
now 7 

Mr. Weusn. Yes, sir; on gas-fired conventional plants. 

Chairman Duruam. That is about the lowest in the country. Thep, 
is it not? 

Mr. Weusn. Yes, I think that area is about the lowest in the country 
in there. 

Chairman Duruam. It is usually $150, 

Mr. Wetsu. Yes, sir. On coal-fired plants it runs up a little bit 
more. 

Representative Price. What are you hopping for here? 

Mr. Weisu. We are hoping we will get down around the hundred 
dollars a kilowatt. 

Representative Price. Are such hopes held out to you by the people 
who are doing the research and developme nt ? 

Mr. Wetsu. Yes, sir. They think that the reactor itself would not 
have to be a real jarge—I am talking about physical size—real large 
one, and that the cost of that reactor, if all of these things prove up, 

should get down in an area where this will be competitive, and that is 
the whole | hope nb our program. 

Representative Prick. What have you actually done in this project 
up to this time ¢ 

Mr. Weusu. I signed this contract on behalf of the Associates on the 
13th of January, and I was in California 2 weeks ago right now, on 
Tuesday, Wednesday, and Thursday, at Atomics International, and 
they were, of course, just getting some men working on those nuclear 
physics. But they are actually working on the project and trying to 
get in cot ‘e finite sh: ipe the actual outline of their conception. 

And then the studies that they will make, particularly on nuclear 


p yh ysic ‘ope as to whether or not it proves up on the ir studies what you 
might say they have visualized or thought of in making this proposal 
to us. The proposal made to us is a firm-priced proposal for these 
studies; Cee ee 

Representat Prick. That is a firm price. Is that the $5,300,000 


figure ¢ 

Mr. Wetsu. Yes, sir. 

Representative Price. That is a firm-price proposal and contrat 
with you for all research and development ? 

Mr. Wetsn. Yes, sir. 

Representative Price. That will lead up toa prototype / 

Mr. Wersn. Our contract states that after the completion of the 
studies I believe they referred to it as a zero power test, anyhow, 
which will take at least a year on running these various tests, which is 
really the test with uranium-233—that at the end of that time the 
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wntract provides they will give us recommendations as to whether 
gr not we can go ahead with the construction of a large-sized reactor 
for a large-sized powerplant, or if we should go through this inter- 
mediate stage of—they did not call it a prototype—anyhow, a small 
reactor to prove up something perhaps that they were not able to prove 
m the reactor that they will be building in connection with this 
research and development contract. = 

Representative Price. Can you give any greater evidence of interest 
and encouragement on the part of the Commission itself than the 
letter from the general manager that you quoted in your statement ? 

Mr. Weisu. In a discussion that I recall here recently on this trip to 
(California, I was told by one of the staff members that they were very 
happy we are going ahead with the contract, and that they think this 
type reactor holdsa great deal of promise. — 

‘Isthat something along the line you had in mind ¢ 

Representative Price. Yes. I just wanted to know whether they 
had expressed some enthusiasm themselves on you and North American 
ging ahead to fill what evidently is a gap in this program, and 
whether they thought it should be filled, whether it is something worth 
exploring. 

Mfr Weusu. Yes: I think we feel we have that assurance from the 
Commission's staff. 

Representative Price. That is all I have, Mr. Chairman. 

Chairman Dceruam. A good many of the scientists, of course, have 
suggested further work in this area for the past several years, In the 
-233 field. 

Mr. Wetsu. Yes, sir. 

Chairman Duruam. You say you have Dr. Starr as your con- 
sultant ¢ 

Mr. Wetsu. Yes, sir. 

Chairman Dunnam. You havea very good man. 

Mr. Weusu. Yes, sir; we have a great deal of confidence in him. 

Chairman Duruam. He is probably as knowledgeable as any man 
Iknow of in this field at the present time. 

Mr. Wetsu. Yes, sir. 

Chairman Durnam. Of course, I think after listening to the 
sientists over the past several years, U-233 does hold quite a pretty 
good promise because it is hotter material and probably producing 
more thermal heat than U-235. 

Iam particularly glad to see you get into this field because I am 
very interested in the type of reactor and think it may prove to be 
very useful. The more heat you get, the cheaper you get it. 

Mr. Wetsn. Yes, indeed. 

Chairman Durnam. I suppose that is the main reason for your get- 
ting into this type of reactor. 

Mr. Wetsn. Oh, yes. 

Chairman Durnam. We have with us Congressman Brooks from 
down in your section. Do you have any question, Congressman / 

Representative Brooxs. No, Mr. Chairman and gentlemen, except 
tosay that I have known Mr. Welsh for many years. He is doing a 
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great job heading a great combination of companies down there. Of 
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course, he has the benediction of all of us that want to see develop. velop. 
ment in the lines of atomic energy. , opera 
I am happy to be here with you and listen to the testimony and the “sn 
questions. I want to thank you for the cordiality of your treatment | fF} 
Chairman Duruam. We are certainly glad to have any Member | '?é2 
with us who is interested in this field. It is well established today j | the? 
is not competitive, but I think in making plans for the future we hay, | Whe 
got to look to the use of any type energy we can. we de 
Mr. Welsh, thank you very much for coming. still h 
Mr. Wetsu. Thank you again for the opportunity, sir. ‘Th 
Chairman Durnam. Admiral Leggett, will you come around? bases 
Mr. Leacerr. Yes, sir. In sp 
Chairman Durnam. We are glad to have you with us. Thank yo, | mle 
for stepping aside to accommodate Mr. Welsh so he could catch th | "lu 
plane. devel 
Mr. Leccerr. I am very glad to have had the opportunity of listen. | "4 
ing to Mr. Welsh’s statement, sir. . Th 
Chairman Durnam. You may proceed with your statement. = 

" 7 sider 

STATEMENT OF W. D. LEGGETT, JR., VICE PRESIDENT, ENGINEER | WC 


ING SERVICES, ALCO PRODUCTS, INC., SCHENECTADY, N. Y. _ 


Mr. Leccerr. Mr. Chairman, on behalf of Aleo Products, I should | °P™* 
like to thank the committee for the opportunity of appearing this year unde 
to report progress and make some suggestions I trust will be helpful Ir 
in furthering the development of nuclear power. Let me say firt | Y°™ 
that I have reread my statement to the committee last year. It stil] | Were 
appears to present a good case for the small nuclear powerplant. =— 

In the area of progress I am happy to report that we successfully | SPP 
completed the Army Package Power Reactor in April of last. year, this | 
Subsequent to that time this reactor has operated for a total of about hot p 


10 months in accordance with schedules laid down by the Army, Ti 
During these operations we have generated 714 million kilowatt-hours | °™ 
of electricity which has been utilized on the post at Fort Belvoir. me 
A number of “firsts” are associated with the APPR-1 project: It high 
was the first nuclear-power project undertaken under a fixed price J "9 
guaranteed performance contract for a complete nuclear powerplant | ™®" 
It was the first to use stainless-steel-clad fuel elements with light water In 
as the coolant and moderator. It was the first nuclear powerplant to the ¢ 
be designed, erected, and operated in advance of an accelerated sche | “ * 
ule agreed to as a change under the original contract. The successful — 
completion of a rigorous 700-hour performance test within the contract mak 
period was characterized by the Atomic Energy Commission as @ oa 
important “first.” on 
A 6-month operating contract was completed last month and a new = 
contract entered into for an additional 18 months’ operation of the . 
plant by Alco. During all operation, the performance and stability of - 
the plant has exceeded our expectations. Except for minor mechani hh 
cal and electrical derangements, which might normally be encountered ‘a 
in operating any new power installation, there have been no unscheé- of th 
uled interruptions of operation of the plant. None of these shutdowns oie 
were of a nuclear nature. this 


The reliability of this plant has been remarkable for so new a de 
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velopment. _You might say that it was essentially a trouble-free 
operation. This means two things: 

First, that the plant is suitable in its present state of development 
for isolated independent stations and, second, we have not yet begun 
to realize the full capability of our present nuclear powerplants. In 
other words, we have not yet begun to push these plants to the point 
where troubles begin to show up. Normal development requires that 
we do this, find what the weak spots are, correct them, and move on to 
still higher outputs. 

The fact that a pressur ized water nuclear plant is suitable for remote 
bases could be an item comparable to its suitability for ship propulsion. 
In spite of this proven capability and the manifested advantages of 
nuclear power for isolated locations, there exists an understandable 
reluctance on the part of the services to devote appropriations to the 
development of nuclear power when they can achieve their power 
requirements by more conventional means. 

This is more readily understood when the cost incurred in making 
an installation in an isolated area, particularly in the Arctic, is con- 
sidered. We are faced with the fact that regardless of the promise 
which nuclear power holds and with the cost ; of fuel at even remote 
bases, it does not show an ec onomic advantage. 

This is not surprising. The Navy has gone ahead with the devel- 
opment of nuclear power, of diesel engines and of steam powerplants 
under similar situations. 

T recall a report of the Secretary of the Navy in 1851, more than 100 
years ago, where the copper boilers of the steam frigate Mississippi 
were replaced by iron boilers. The speed of the ship was doubled, the 
cruising radius was increased by 20 percent and the sale of the scrap 
copper was stiflicient to pay the total cost of the change. I remember 
this because it is one of the few cases I know of where progress was 
not painful and expensive. 

Tam well aware that the Army and the Air Force have carried on 
comparable or even greater developments. The difficulty with respect 
to nuclear power lies in the fact that it is not a requirement of the 
highest urgency insofar as remote bases are concerned. On the con- 
trary, it has the handicap of being another new problem to be handled 
in an alre: dy complicated construction job. 

In the circumstances, I think the services are to be commended for 
the consideration they are giving to the furtherance of nuclear power 
as a national resource. They have shown repeatedly that they are 
aware of the advantages to be gained logistically. I would like to 
make it very clear that I, for one, feel that they are doing a common- 
sense and commendable job in this development and that they will not 
let the development die. 

Progress will be slow, however, unless some additional support is 
given to installing atomic power where it does provide the best, if not 
the least expensive, solution to a national need. Such additional sup- 
port could te provided through the Atomic Energy Commission or 
directly to the Department of Defense. A sum of fifty or one hundred 
million dollars which could be used to pay some portion, possibly half, 
of the amount by which the cost of the nuclear powerplant exceeds the 
cost of a conventional powerplant would give considerable impetus to 
this program. 
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I suggest this would have the merit of utilizing to the best advan. 
tage our present capabilities in nuclear power. It would result j in the 
accelerated development of powerplant types which will eventually 
find a use not only in the military applications but industrially, abroad 
and in this country. Whether or not such acceleration is w arranted, 
1 believe, is a matter of determination by this committee. 

With reference to the foreign situation, I outlined to this committe 
last year the arrangements which we had made with two firms jy 
England for the sale, erection, and manufacture of certain components 
for nuclear powerplants for which we would construct in this country 
the nuclear elements and core. 

I would say that the results so far have been disappointing but not 
surprising. We have made a great many contacts and have a numbe 
of interested prospects. While we are sure that some of this intereg 
is mainly curiosity, we know that there are several who are serious and 
will purchase a nuclear plant when and if certain obstacles can by 
overcome. 

The most import: int of these obstacles is cost. Thanks to lower cos 
of special equipment and the higher price of coal abroad the economic 
gap is much narrower than it is in this country. Still we need the 
development to be gained from about two more generations of power. 
plants in order to make our plants economically attractive in England 
and Western Europe. 

Somehow we propose to get these two gener ations of powerplants 
built. There appears to be some reluctance on the part of govern 
ments in the area mentioned to encourage the importation of American 
designed powerplants. It would seem, therefore, that this may bea 
slow and difficult negotiation unless this Government decides as 4 
matter of policy that “financial assistance to manufacturers in selling 
nuclear plants abroad for some limited number and time is warranted, 

This question of national policy has, I believe, been fully discussed 
in this committee. It is my understanding that we do want the United 
States to continue as the leader in the development of nuclear power 
in the world. The economics involved in making our plants attractive 
in Western Europe are probably even more confused than in our own 
country. 

It appears, however, that some step equivalent to furnishing the 
first fuel loading free or for a nominal charge would be required. Of 
course, any developments made incident to such construction would 
automatically be available for national developments at some later 
date. 

Another obstacle which we customarily encounter is the reluctance 
of any foreign national to be dependent on the United States for 
enriched uranium which, as you are aware, is necessary for the smal 
light-water-moderated reactor. 

It would be most helpful if the Atomic Energy Commission wer 
authorized to give assurance through the manufacturers that a supply 
of enriched uranium will be guar ‘anteed for the life of any reactor 
sold abroad at the present time. 

In the area of research and development, we urge that the Commis 
sion’s program be stepped up. We appreciate that this program has 
been increased consistently but we feel that with the state of the indus 
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program is both practicable and desirable. We accordingly would 
recommend that these funds be increased by about $100 million over 
the last year’s appropriations. 

I am keenly aware of the difficulty of stepping up a reactor design 
by 5 or 10 times its present size. For this reason, I fully concur that 
we do need to build some large power stations in order to determine 
what these problems are. Many of the problems can be, however, ironed 
out insmall reactors. This permits faster progress in that construction 
and test schedules can be greatly expedited. 

I would also like to reemphasize the fact that we can take non- 
nuclear risks in the construction of small reactors which would be 
entirely unjustified in large ones. With all our scientific and engi- 
neering skills we still must do a certain amount of learning from the 
mistakes that we make. 

I should also like to reemphasize the fact that Alco is firmly of the 
opinion that there is a place, and will be for a long time in our power 
production, for the small reactor as an independent power station in 
hs own right. Asa Nation, we still consume twice as much energy 
in small power and heating plants as we do in central station power 
generation. 
~ Thank you again, sir, for the opportunity of being before you today. 

Chairman DurHam. Thank you very much. 

I think most of what you have advocated here this committee has 
been advocating for a good many years. We feel like the program 
should be stepped up. We feel like, of course, if we expect to do any 
business in Europe there has got to be some change in our policy in 
regard to fuel at the present time. 

I think we sensed this year when we were in Europe six weeks or 
more, talking to all of these governments in Western Europe, that 
the one thing they are concerned about is whether or not they are going 
to be able to get the supply of fuel when and if they do get their plants. 

Mr. Leccerr, This is a major matter of concern; yes, sir. 

Chairman Durnam. I think it is a major matter, myself. I agree 
with you. 

I feel—of course, I do not mind expressing my own personal opinion, 
not the committee’s—that is one of the things we should take into 
consideration in our whole foreign-relations program, because, as I 
sense the situation over there, that is one thing they have necessarily 
got to have if they expect to advance economically. And some of these 
other programs we have, I think this is far more important than any- 
thing I see in Europe today in their present economic condition. I 
may be wrong, but I am just speaking my own opinion. 

Mr. Leacerr. It is one I happen to share. 

Chairman Durnam. I think we should immediately take some action 
to try to solve this problem. We primarily adopted the 1954 act to 
cooperate more fully with the countries in the peaceful use of the 
atom, and we are at the point now where I think we must take some 
action. 

Mr. Leccerr. We are advocating that we do, sir. We feel that, 
while we are going to somehow get this job done, as I have emphasized, 
this is going to take some additional support somehow from industry 
in Western ‘Europe or England which is willing to pay a premium for 
it, as some of our American utilities have done, or by another sacrifice 
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on the part of ourselves and our European affiliates to carry the ex. 
cess cost of this, or by some help from a foreign government, or by 
some help from our own government. 

Chairman DurHam. We have just completed with the raw materials 
group of people from the West on the matter of raw material, which, 
of course, today we have got almost jamming up our back doors 5 
we cannot get out. 

Mr. Leaeerr. This I know, sir. 

Chairman Durnam. With the situation of need in Europe like it ig, 
to me it is just good common business sense, if we expect to continue 
our plants in the manufacturing business in this country at the present 
time which are capable and qualified to produce this material, they 
we need it for two purposes, I think: 

For the future long-range problem that we all know exists here ip 
America, for which it is not competitive today, and in our weapons 
program which we must keep going. It can serve a twofold purpose 
to do something to supply them with the available amount of raw ma- 
terial in this country. 

Mr. Leceerr. Mr. Durham, could I emphasize once more that what 
we feel is the need to go through two more generations of this power- 
plant with an objective of reduced cost. 

Chairman DurnHam. That is right. 

Mr. Leccerr. In other words, this means increased output and re- 
duced capital costs. There are two things: double the output and halve 
the costs are my goals. 

Chairman Duruam. That has happened in all of the power-develop- 
ment facilities. 

Mr. Leecerr. They are very conservative estimates. Looking back 
over the years at the power developments, these are quite conservative 
estimates compared with the diesel engine or steam plant at the same 
period in its development. 

Chairman DurHam. You made one statement there in regard to 
the Services being in the position of having to accept the conventional 
plant because of the cost, and in regard to the isolated places. Would 
you elaborate on this just a little bit 2 

Mr. Leacerr. Yes, sir. 

Chairman Duruam. Having built the first one, of course, which is 
designed primarily for this type of purpose, supplying energy for 
these isolated places in all parts of the world. We have great hopes 
this thing will serve a great purpose. Do you feel like it could bk 
placed around the world economically competitive with the cost of 
power? Do you think it is or is not? 

Mr. Leceerr. The factor which I am afraid I had not properly 
evaluated before, Mr. Durham, is the cost of the installation in these 
remote places. I, frankly, have very limited access to information on 
this cost of installation, in the Arctic particularly. 

We have been expos sed to a couple of jobs to be done, and we have 
come up with prices on those jobs. One of them is confidential, by 
the way, so I could not use it. But it is indicative to us that the nuclear 
powerplant, unless we can find some other way to get it into the Arctic, 
or unless we get it down to something that can be moved in asa 
package without the installation problem—and we are working on 
both of these ideas—when you add to a new development the cost of 
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research and dev elopment and the fact that it is an unknown, the con- 
tingencies which are put in by the erection contractor or the arbitrary 
formulas which are used are sufficient, really, to price this out of range. 

[ think that it is going to need some help to get it done. I believe 
that, once it is done, once we have made the first breakthrough and 

seople know what it costs instead of just being worried about what 
it costs, the problem will not be nearly as bad as it now appears to be. 

Chairman Durnam. You pionee red in this field, of course, I guess, 
with the hope that this thine would be successful in supplying the 

Services primarily in these isolated places with this type of engine. 

Mr. Leccrerr. That is right, sir. 

Chairman DurnHam. Has there been any cost factor on Fort Belvoir 
yet ! 

’ Mr. Leccerr. On the cost of generating? 

Chairman Durnam. Yes. 

Mr. Leccerr. Of course, we will not know the full cost of generating 
until we begin to come to the end of the first core. Then we know 
what we are getting in the way of burn-up with the stainless-steel 
technology. 

Our estimates, Mr. Durham, on what this electricity will cost, based 
on our capital costs and based on our estimate of 14 megawatt years 
for the core, is somewhere between 50 and 55 mills. I would not care 
to make it any closer than that. We have come up with an exact 
figure, but I do not think we should use it. 

Chairman Durnuam. That is about like Shippingport which, of 
course, is a much larger plant. 

Mr. Leacerr. Yes, sir; it is a little bit less than the last figure I 
saw for Shippingport. 

Representative Price. That is what Shippingport thought it was 
going to be ? 

Mr. Leacerr. Yes, sir. 

This we attribute primarily to the stainless steel technology, I sup- 
pose, and perhaps we are overoptimistic in how long our core is going 
to last. So far, we have about four and one-half megawatt years, 
and it seems to be going along about on the curve. 

Chairman Durnam. But the operation has been successful ? 

Mr. Leccerr. Phenomenally successful, in my opinion, Mr. Dur- 
ham. 

When I found out what kind of a contract my company had signed 
for this after I first got up here, I was scared to death. 

Chairman Durnam. Mr. Price. 

Representative Price. Admiral Leggett, you have listed this as one 
of the first fixed-price nuclear power projects undertaken. I think 
that is true. 

Mr. Leacerr. Fixed price? 

Representative Price. Yes. 

Mr. Leccerr. Yes, si 

Representative Price. How did Alco come out on the deal? 

Mr. Lecerrr. We made considerable contribution to it. In the cir- 
cular which was distributed down at Belvoir, I think we estimated the 
cost of the plant, as such, was about $314 million. In later figures we 
have revised that up to about $3.8 million. And then we have a re- 
search and development bill on top of that of about a million dollars. 
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So that the figure we used in connection with the cost of power gep- 
erated was $4.8 million. 

Representative Price. What, in round figures, was your excess of 
costs over what you bid on the job? Can you tell us that? 

Mr. Leccerr. Our actual excess cost—and, once again, it is not ep. 
tirely fair to attribute all of this, because some of the research and de. 
velopment we would have done anyway—but about between 2 and 2% 
million dollars over and above the money which we received from 
the Army. 

Representative Price. Over the price agreed to! 

Mr. Leacerr. Yes. 

Representative Price. I remember the justification for the Fort 
Belvoir project, and Mr. Durham has touched on it in some of his 
questions. It was presented as a portable-type reactor that the Army 
could move and ship quickly into the isolated areas we have been 
talking about. 

Do you think that poses some problems now and this actually dogs 
not turn out to bea portable reactor? Is that correct ? 

Mr. Leccerr. It was not designated as a portable reactor. 

Representative Price. It was never so designated, but the impres- 
sion was given it was something that could be quickly shipped to the 
isolated areas in the world, and we sort of pictured it as being of 
great value particularly in our DEW line operations. 

Mr. Lrecerr. Yes, sir; I think that impression did get abroad, 
The APPR stands for Army package power reactor, which is not 
portable. 

Representative Price. I know what it stands for. Would you still 
say it could be described by the word “package ?” 

Mr. Leecerr. Yes, sir. It is not he last word in packaging, as I 
told the committee last year. We have been primarily concerned with 
getting it to run, but it can be broken down into packages which are 
air transportable. The APPR one could. This was our goal at that 
time. Now we have moved on to the next step in this program, and 
we are trying to make it so it will be much more readily transportable 
and can be put together easily, and do the things you are talking 
about. 

Representative Prick. What do you picture in that area? What do 
you vision that we could do in the area of a package reactor that could 
be of service in a few years to the military / 

Mr. Leccerr. This entails some decisions on the part of the military 
or the Atomic Energy Commission as to how much safety you are 
going to require in these remote areas. 

Representative Price. Let’s take it just as a military project en- 
tirely, and that you make some concessions that you would not make 
for civilian use, and so forth. 

What is the best job you could do in setting up a reactor similar 
in size to the one at Fort Belvoir and in that category ? 

Mr. Leacrrr. Mr. Price, we have a study on that underway right 
now. I have the preliminary on it in my briefcase, as a matter of 
fact, and we are turning it over to the Army. It is one we are making 
asacompany. It isnot an Army project, by the way. 

We feel that we can put together a reactor packaged so that it 

can be put into the field and hooked up in any of these places, and in 
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yery short order. In other words, it will not require permanent 
g¢ructure. We will have to have a mat it can sit on in a permafrost 
area. ‘The design is not complete at this point, but it looks like a per- 
fectly practical thing to do. 

Representative Price. What kind of a time are you thinking of ? 

Mr. Leccrerr. To do the hookup and start the plan and operation ? 

Representative Price. Yes. 

Mr. Lecerrr. I would say it would be a matter of weeks. We have 
not come up with a definite answer on that as yet, sir, but the connec- 
tions will certainly—you have got to get in there, got to level 

Representative Pricr. As far as the Fort Belvoir project itself is 
concerned right now, that in itself would not lend itself to the defini- 
tion of a package reactor, would it ? 

Mr. Leccerr. The Fort Belvoir unit as it stands today certainly is 
not a package reactor in the term that we generally think about it. 

Representative Price. What did you learn most from that reactor 
about meeting the military needs that were stated at the time that they 
went into the program ¢ 

Mr. Leccerr. For one thing, we learned, as I tried to emphasize in 
my statement today, that you can do this even in its present state of 
development, and put it together, and have a very reliable powerplant. 
This, I would say, is No. 1. 

Another thing that we did learn is that the packaging is not adequate, 
and we have been working on that practically even since to improve 
the packaging. We have come up with a couple of ideas on it, and we 
have done the study for the Army on another reactor, as a matter of 
fact. besides this one. 

Representative Price. Did you read the testimony given before 
the committee by another company in regard to a package reactor 
and what they are doing on it ? 

Mr. Leccrerr. Last year before the committee ? 

Representative Pricer. No; last week. 

Mr. Leccerr. No, sir; 1 have not seen it. This would be Martin 
Co., I presume. 

Representative Price. I think the testimony given here was that 
they were working on a reactor that perhaps seven planes would be 
suficient to transport. Do you feel that may be the next step beyond 
the Fort Belvoir project ? 

Mr. Leccerr. | feel it isa practical figure ; yes, sir. 

Representative Prick. You are making studies along that line now ? 

Mr. Leccerr. Yes, sir; we have made several studies along the line, 
not for the APPR itself, for smaller reactors. And we are now mak- 
ing one for the APPR practically in its present form. 

Representative Price. In your statement, the second last paragraph 
on page 2, where you are talking about your contact with some of the 
prospective foreign buyers in this field, you said: “I would say that 
the results so far have been disappointing but not surprising.” 

I think you have also answered that somewhat in your replies to Mr. 
Durham, but I would like to pose this question: Do you think we 
could have a little better result if, rather than insisting upon the sale 
of the fuel, we could have some leasing arrangement on the fuel with 
prospective foreign buyers ¢ 

Mr. Leccerr. It would help some; yes, sir. I am sure it would 
help some, because when the change was made from the question of 
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the United States financing at 4 percent to a question of the buyer 
putting up the full cost of the first unit to start with—this has bean 
change the other way. 

Representative Price. Have you run into any obstacles in your own 
dealing with prosective foreign purchasers because of the fact that 
they could not lease the fuel ? 

Mr. Leacerr. Yes, sir. 

Representative Price. In other words, this is a pretty costly invep. 

tory for them to carry ? 

Mr. Leccerrt. This is correct, sir. It means finance ing, and whether 
the rate is 4 percent as we had previously been doing it, or whether the 
rate is 5 or 54 percent, which is what they say they will have to pay for 
it, I do not think it is the de ‘termining factor. It is rather the f: actor of 
having to raise this additional capital that bothers the prospectiye 
purchaser. 

Representative Pricer. That is all I have. 

Chairman Durnam. Mr. Patterson ? 

Representative Parrerson. No questions. 

Chairman Duraam. Thank you very much, Admiral Leggett. 

Mr. Leccerr. Thank you, Mr. Durham and Mr. Price. 

Chairman Durnam. The next witness is Dr. Zalman Shapiro, 
president of the Nuclear Materials & Equipment Corp. We are glad 
to have you with us. 


STATEMENT OF ZALMAN M. SHAPIRO, PRESIDENT, NUCLEAR 
MATERIALS & EQUIPMENT CORP., APOLLO, PA. 


Dr. Suartro. Thank you, Mr. Chairman. 

I am Zalman Shapiro, president of Nuclear Materials & Equip- 
ment Corp., of Apollo, Pa. 

By way of background, Nuclear Materials & Equipment Corp. is 
primarily a manufacturing concern for the supply of materials to 
reactor fabricators. For instance, we convert enriched and natural 
uranium hexafluoride into fuel compounds, such as uranium oxides, 
carbide, and sulfate. We also fabricate these compounds into pellets, 
dispersions, and so forth. 

In addition, as some of you may know, we recently received the first 
license which has been issued for the conversion of hexafluoride into 
enriched uranium metal. We also do melting and welding of reactor 
materials; unirradiated scrap recovery; and perform testing services, 
such as corrosion testing, metallogr: aphy, physic al testing, and chemi- 
eal analysis. As an adjunct to these production and service activi- 
ties, we carry out research and development on problems related to 
materials production. 

When I appeared before this committee in last year’s section 202 
hearings, I pointed out the need for an accelerated and intensified 
effort. toward the solution of materials problems, if economical nt 
clear power is to be attained. These problems remain among the most 
serious bottlenecks in the atomic energy program today. 

In this area, because of fiscal considerations, on which I am not 
competent to express a judgment, a number of importance programs 
have suffered delays. The alternate control rod program is an ex 
ample. Another is the development work on the fast oxide breeder 
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reactor, Which could contribute considerably to the ec onomical utili- 
gation of plutonium as a reactor fuel. 

If we hope to progress, we cannot let research and development 
suffer first every time there is a desire to reduce the budget. Re- 

garch and development must be carried forward with continuity 
and vigor. We must make a determined effort to solve our problems 

in a systematic manner, through a continuing comprehensive pro- 
sei, rather than relying primarily on stopgap, disconnected, rela- 
tively narrow investigations which are limited to specific immediate 
reactor construction difficulties. 

Aside from the materals problem, I believe the program would be 
strengthened if more effective provision were made for the utiliza- 
tion of the contributions of smaller business concerns. 

Despite the frequently expressed sentiments in favor of small bust- 
ness, and the statistics which are compiled on its participation in the 

rogram, the fact remains that smaller concerns face many stumbling 
Beka in atte mpting to enter the atomic energy field. 

One is an intangible—a matter of attitude. The personnel who 
place contracts for the progr: am seem to feel that they are person: ally 
more vulnera! ble to criticism if they deal with a small concern, and 
something goes wrong with a Goliad th: an if they had been dealing 
with a larger concern. 

This fear of criticism also expresses itself in another attitude, which 
is based on an assumption that public policy condemns new enter- 
prises. I do not pretend to payer 5a the origin of this strange 
notion. Yet we have found a widespread attitude that contracts 
with new companies are disf weaned because they would constitute 
“setting you up in business,” and this the Government must not do. 

This leads to the paradox that, while many large companies have 
had entire plants and divisions provided them by the Government 
under multi-million-dollar cost-type contracts, there is some reluc- 
tance to consider on the merits « -ompetitive proposals by new smaller 
companies, Which have established their me facilities. I believe the 
people who have this attitude are honest, but that they are mistaken. 

The Congress can make an important contribution to the competi- 
tive character of the industry by making it clear that public policy 
does not disfavor contracts with new companies as such, and that, 
in fact, the entry of new competitive enterprise into the atomic energy 
field is to be encouraged. 

This concern about “setting companies up in business” carried over 
into the field of cos t-plus-fixed-fee contracts, where, for instance, we 
are told that interest is a disallowable overhead item under all cir- 
cumstances. Yet m: ny smi: aller comps inies do use bank or other insti- 
tutional financing, in addition to the funds invested by their stock- 
holders, to install e: apital facilities. 

This can be a perfectly sound way of obtaining the expensive equip- 
ment necessary to operate in this field, and interest is an entirely 
legitims ate overhead expense of suc th a firm. : 

If such a firm can provide better quality or service at a competitive 
total price than a richer company which may not need to borrow 
money, why should the smaller firm not be permitted to allocate a 
fair share of its fixed costs to its Government business, when the 
Government prefers to contract on a cost-plus-fixed-fee rather than 
fixed price basis ? 
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The most serious problem for a new small concern in this field jg 
getting on bidders’ lists for Commission contracts and subcontraets 

The choice of firms which are invited by Atomic Energy Commis. 
sion installations and contractors to bid on Government-finaneed 
work is often an individual, subjective process on the part of pur. 
chasing agents or project engineers who, while they are undoubtedly 
conscientious, have only haphazard means of informing themselye 
of the capabilities of firms which should be considered for specialized 
work in this field. 

As a result, contracts are let in the Commission program on the 
basis of an inadequate solicitation of bids, perhaps not intentionally, 
but because of inadequate machinery for dissemination of informa. 
tion among the responsible purchasing personnel. 

Big business can afford large staffs of sales engineers to visit Com. 
mission installations all over the country to solicit business. Written 
requests to be placed on bidders’ lists are, however, ineffective, 4 
smaller concern often finds itself with no means of persuading pur. 
chasing personnel at distant localities of its competence to perform 
Commission business, and hence is not even requested to submit bids 
and demonstrate its capacity. 

There should be a procedure under which, at a licensee's request, 
the Commission would inspect the licensee’s facilities to determine 
its technical qualifications and circulate an inspection report to all 
Atomic Energy Commission installations and contractors. A licensee 
which appears to be qualified under such an inspection should be auto- 
matically placed on the bidders’ list of all Government installations, 
and of all Government contractors which subcontract for the prod- 
ucts and services in the area of that licensee's indicated competence, 

The procedure I am suggesting would not deprive the contracting 
firm or office of its ultimate responsibility for evaluating bids and 
awarding contracts. It would, however, insure that the Government 
has the benefit of bids from all qualified firms which wish to bid, and 
that all qualified firms get a fair opportunity to submit a competitive 
bid for consideration. This situation does not prevail today. 

An additional problem exists in regard to repository libraries of 
classified technical information. Several of such libraries have been 
installed for the benefit of access permittees, but more are needed, 
There is none, for instance, in the Pittsburgh area, one of our major 
centers of industrial atomic activity. 

An access permittee located in western Pennsylvania has an w- 
classified library in its vicinity, but for complete reference work in 
classified materials, it must either send its personnel to Oak Ridge 
or maintain its own complete reference library. This may not involve 
an excessive financial burden for a large company ; a smaller concern 
is at a serious disadvantage. 

If more repository libraries of classified information cannot k 
made available, it would be helpful if access permittees could be per: 
mitted use of the libraries in Atomic Energy Commission installa 
tions such as exist in the Pittsburgh area. These library facilities ar 
not, in my experience, overburdened, and reasonable limitations could 
be put on the number of visits which permittees would be permitted, 
the type of documents they could see, et cetera. 

We understand the question of increasing repository library facili: 


ties h 
encou 
Ac 
pedec 
(‘om! 
efficie 
jicati 
the r 
tion 1 
origh 
time, 
been 
Be 
prob 
rours 
ever, 
the « 
oftel 
TI 
they 
and 
occa: 
grat 
In 
tuni 
stat 
(| 
] 
vail: 
expr 
way 
cont 


eld ig 
acts, 
MMnis- 
anced 
pur. 
otedly 
Selves 


alized 


0 the 
nally, 
orma- 


Con- 
ritten 
e. A 
y pur. 
rform 
t bids 


uest, 
rmine 
to all 
renisee 
- auto- 
tions, 
prod: 
ice, 

icting 
S and 
ment 
1, and 
titive 


‘ies of 
a been 
PE( led, 


major 


in Ub 
ork n 
Ridge 
ivolve 
mnicert 


10t be 
e per: 
stalla- 
les are 
could 
nitted, 


facili: 


ATOMIC ENERGY INDUSTRY 263 


ties has been under study for some time, and feel it merits the full 
encouragement and support of the Congress. : 

Access to the results of Government-financed research is also im- 
peded by long delays before information is published. While the 
(ommission’s Technical Information Service is very cooperative and 
eficient in distributing information once it has been released for pub- 
ication, this is often a matter of many months or even years after 
the reports have been prepared. In the meantime, if this informa- 
tion is required on other projects, it is often necessary to duplicate the 
sriginal research independently, at considerable expense and loss of 
time, in order to arrive at the same information which has already 
been developed elsewhere. 

Because of the limitations of time, I have discussed a few of the 
problem areas where improvements seem in order. There are, of 
rourse, others which also merit scrutiny. I would not wish, how- 
ever, to minimize the accomplishments which have been made, nor 
the cooperation which firms in the nuclear energy industry have so 
often received from the Commission. 

The attitudes I have discussed are not universal and I doubt that 
they represent official policy at the Commission level. The courtesy 
and intelligent helpfulness which we have been accorded on many 
gecasions by personnel of the Commission would, I am sure, be most 
gratifying to this committee, and should be acknowledged. 
~ In closing, I should like to express my appreciation for the oppor- 
tunity to appear before this committee and present our views on the 
status of the program. 

Chairman Duruam. Thank you very much, Doctor. 

I think what you say here prevails not only in this agency but it pre- 
vails in many other agencies of the Government. That has been my 
experience as a Congressman in trying to help little business. I al- 
ways found a lot of things that seemed to be in the way of giving the 
contract and securing the information on how to do it or how to go 
after it. 

Dr. Suapiro. Yes. 

Chairman Durnam. What type of contracting are you qualified 
for? 

Dr. Suaprro. We are qualified in my own particular firm to do 
anything in the materials line from the standpoint of research and 
development on ceramics, chemical things, as well as metallurgy. We 
are also qualified to do manufacturing of reactor materials. 

Chairman Durnuam. How long has your company been organized ? 

Dr. Suaptmo. We have been organized since December of 1956. 

Chairman DurHam. 19564 

Dr. Suaprro. Yes. We have been in business a little over a vear. 

Chairman Duruam. Did you ever work with the Commission at 
any time ? 

Dr. Suapiro. We have actually no contracts at the moment with 
the Commission. We have contracts with firms which are contracting 
with the Commission. We have contracts with firms such as Atomies 
International, Martin Co., Westinghouse, and others in that category. 

Chairman Duruam. Do you have any contracts at all with the Com- 
mission ? 


Dr. Suartro. We have had no direct contract with the Commission. 
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and we find it quite difficult to push anything through that we fee} 
has merit. 

Chairman Durnam. You are doing only subcontracting, then, at 
the present time ? 

Dr. Suaptro. Yes. We are hopeful for the acceptance of some 
contracts. 

Chairman DurHam. What was your background before you went 
into this type of business, Doctor ? 

Dr. SHaprro. I was at Bettis at the inception of the entire opers. 
tion. We were only some 25 people, I think it was, in a small office iy 
downtown Pittsburgh when I started with Bettis. 

Prior to that, 1 was at the research labor: atory with the W esting. 
house Electric Corp. 

During the time I was at Bettis, I had positions of responsibility 
in the materials development field. For example, I was responsible 
for the design and the research and development that went into the 
plant for the production of pure zirconium which was used in con- 
nection with the construction of the Mark J and the Nautilus, and 
subsequent to that I set up the corrosion facilities which are impor- 
tant in this field. 

Chairman Durnam. How long were you at Bettis? 

Dr. Suarmo. For some 814 years. 

Chairman Duraam. Then you have had a good deal of experienc 
in their operation ? 

Dr. Siaprimo. I have had a tremendous amount of experience in this 
field. 

As a matter of fact, the people in our firm have had a tremendous 
amount of experience. We have people who were at the Knolls 
Atomic Power Laboratory and at the Bettis plant, as well as people 
who were formerly associated with the Bureau of Standards in the 
atomic-ene ray field. 

So we have a good deal of competence accumulated in our organi- 
zation. 

we have a good deal of very expensive and excellent 
equipment which has been put in at the expense of our stockholders 
with no promise at all of any business in the atomic- energy field. 

Chairman Duras. How much did your plant cost you 

Dr. Suapmo. We have put into the plant at this time roughly 
$450,000. 

Chairman Duruam. That must be quite a nice laboratory. 

Dr. Suapiro. Yes, itis. Weare very proud of it. 

Chairman Duruam. I think your complaint is jus stified. 

I do not apply that to just one agency, but all the agencies of the 
Government. 

It seems very difficult for people to pry open the lid and get con- 
tracts. ‘To me it is a fine idea to distribute this throughout the coun- 
try to small business. 

Dr. Suartro. We have been partic ularly amazed at the difficulty of 
getting on the bidders’ list of such places as Oak Ridge and Argonne 
National Laboratories and other such facilities. In spite of the fac 
that we have written to these places on numerous occasions, we have 
yet to receive in some cases requests for quotations, although we do 
receive indirectly requests from other concerns that have been asked 
to bid as a subcontractor. 
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Chairman Duruam. Mr. Price? 

Representative Price. I can appreciate your problem. We have 
had contact with numerous small-business enterprises throughout 
the country, not limited to the atomic-energy field, who run into simi- 
lar difficulty in seeking information. 

I do not think it is due to lack of desire on the part of the AEC to 
make information available. It is a difficult problem to find a system 
that is completely workable, but my experience has been that the AEC 
has always been most cooperative. 

I frequently have had the task assigned to me of trying to hel 
small business operations in my own area get on the bidders’ list of 
various Government agencies. Sometimes they are successful and 
other times they se ‘ldom hear of work prospects. The problem of an 
agency seeking to find the type of industry qualified in fields that 
would come within certain specific ations, also enters the picture. 

I do not know what it is, but 1t is a problem. I am sure it is not 
any attempt on the part of any Government agency to foreclose any 
bidders. 

The problem has been with us for a long time. I would like to 
know the solution to it. I think perhaps in your case you have more 
or less enumerated some answers in your own statement. 

You state the success of the larger companies and the reason they 
are successful, and your handicap of being unable to follow the same 
procedure, you do not have the personnel or finances that the big 
organizations have. 

I think it is something that we should try to help to solve because 
I believe there is a need, particularly in a new program of this sort, 
to develop new business. I do not think there should be any tendency 
on the part of anybody who is in this program to be fearful of award- 
ing a contract because it may be setting up a new company in business. 

i think we should welcome new es ations in this field. 

In one part of your statement, as a matter of fact, in the paragraph 
on page 5, you Say: 

While the Commission’s technical information service is very cooperative and 
efficient in distributing information once it has been released for publication, 
this is often a matter of many months or even years after the reports have 
been prepared. 

Would you like to elaborate on this, how this might come about, or 
what causes this? 

Dr. Suariro. In any project, which is being conducted, there are a 
number of internal reports, progress reports, and other reports of this 
nature which are generated and circulated within the project itself. 
This represents reports on research and development and other items 
which are currently in progress in the organization. 

It is this sort of thing that does not get disseminated because of the 
fact that in some cases perhaps the information is of a somewhat 
preliminary nature, or the project itself is not complete, and so on. 

So there is hesitation to release this information for publication. 

Nevertheless, from the standpoint of anybody working in this field 
this information is of the utmost importance and, consequently, there 
should be some means to disseminate this information as it is being 
generated. 

I know that in my own case there have been reports which I, my- 
self, have written—I left Bettis over a year ago—and one report which 

24041—5s——18 
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was probably written about a year and a half to two years ago has 
just been released by the Office of Technical Information. This i is just 
aunexample. This has to do with one of the hazard reports in connee- 
tion with the Shippingport pressurized water reactor. 

But this isa small example. 

Representative Price. I am convinced there are adequate grounds 
for you to be concerned about these matters. I think that you have 
given the type of statement here which is not merely one for the 
record, but I think it is something that the committee should explore 
to see if some of these things cannot be corrected. 

Dr. Suariro. Mr. Price, in connection with the point you previously 
made about helping small business, perhaps it might be a good idea 
to consider an office of small business within the Atomic Energy Com- 
mission itself which would have the responsibility to inform small 
business of opportunities, to “bird dog” the Commission to make 
sure that they are inviting bids from sm: all business. 

Representative Price. What are you reading from there / 

Dr. Suarmo. This is a little addendum which I have here. 

Representative Price. If you have recommendations to make on 
this, go ahead and make them. 

Dr. SuHariro. This is one recommendation I would like to make. I 
think it would be extremely helpful if such an office were set up. 
There is another problem which I have not mentioned too, and that 
is In connection with the supply of nuclear materials for naval 
reactors. 

The naval program is supplied primarily by the Atomic Energy 
Commission for their special nuclear materials. It would be very help- 
ful to have private business in a position where they could also supply 
these special nuclear materials, the enriched uranium. 

Chairman Durnam. Are you getting the information out of the 
industrial information service now ? 

Dr. SuHaprro. Yes, we get information from the office. 

Chairman Dcuruam. Industrial information that is set up in the 
Commission 4 

Dr. SHapiro. This is the new information agency that has just been 
ore anized. 

Chairman DurHam. I do not know how long it has been in existence 
down there. It has been in existence for several years as far as I 
know. 

Representative Priczr. Do you ever hear from them ? 

Dr. SHaprro. No; we do not. 

Representative Price. I think, however, the initial approach must 
come from interested people. Your suggestion is that they have an 
office where interested companies in the field can make their interests 
known and then it would be a matter of permanent expression of in- 
terest so that whenever anything is about to be let out for contract, 
that all prospective bidders would have some idea that something is 
brewing, that something is going on. 

Dr. SHariro. Yes, that would be extreme ‘ly helpful, Mr. Price. 

Representative Price. Do you have any other suggestions that you 
think you could make on some of these matters you had in your 
statement / 
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Mr. SuHartro. There is some other matters that need attention. One 
isa matter of insurance, I know there has been a recent expression on 
the part of the Congress for participation in the insurance of reactor 
operators, ai ; 

The same thing should hold true with respect to partic:pation in 
insurance of other licensees using or manufacturing special nuclear 
materials, subjected to the same hazards; we are insured by the same 
groups, and the insurance rates are out of this world. 
~ Representative Price. I do not know what the rates are, but I am 
pretty certain that you are covered by the indemnity legislation. Any 
contractor, any subcontractor or licensee, anyone that is involved in 
the work that would come within the provisions of that law, no matter 
whether you are a prime contractor, subcontractor, as long as you are 
involved in the project. 

Chairman Durnam. The Advisory Committee on Industrial In- 
formation was formed in 1949 just for this purpose, as I understood 
it when it was set up. As to how it functions, I do not know. 

Representative Price. It may be, Mr. Chairman, if we went into the 
functions of that office it may be that that office itself might be in a 
position to correct some of the matters which you brought to our at- 
tention in your statement. 

Chairman Durnam. I think the statement merits some explanation 
from the Commission. 

If you have no objection, | am going to send a copy of it to the 
Commission for comment. 

Dr. Suariro. | have no objection at all. 

Chairman Duruam. Mr. Patterson / 

Representative Parrerson. Doctor, how many people do you em- 
ploy ‘ 

Dr. SHariro, Thirty-five. 

Representative Parrerson. Your investment is $400,000. 

Dr. Srartro, Our capitalization is actually higher than than. The 
investment in plant and equipment is $450,000 so far. 

Representative Parrerson. How much work have you done to date 
for the Commission / 

Dr. Suarvrro. We have done no direct work for the Commission to 
date. We are currently negotiating a contract with Bettis. 

Representative Parrerson. All your work to date has been sub- 
contract work / 

Dr. Strvrviro. Subcontract work from other organizations, such as 
Atomies International. 

Representative Parrerson. | was interested in the statement you 
made here where you said on page 2: 

A smaller concern often finds itself with no means of persuading purchasing 
personnel 

What do you have to do with persuading some fellow down here in 
the Government who is in control of handing out some contracts ? 

Dr. Suariro. You see, the problem is this, Mr. Patterson. Gen- 
erally when a private concern in the atomic energy business or the 
Government is interested in letting a contract, they will inspect the 
facilities of the proposed contractor. 

Representative Parrerson. Yes, but you know when the contract 
is being let they have to be publicized. 
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Dr. Suaprro. In some cases they do, and in some cases they do not, 
We recently had occasion where—well, I guess it was just an over. 

sight, we were excluded and yet we were very well qualified. 

Represent itive Parrerson. Excluded you on what ground? 

Dr. Suarrro. I think it was simply an oversight, but there are many 
of these. ' 

Representative Parrerson. Many oversights / 

Dr. Suarmo. Many oversights; i think so. 

Representative Parrerson. That is a serious accusation. If you 
are sure that there is favoritism being shown—— 

Dr. Suariro. No, | - not saying that. I am saying that there 
are certainly a number of firms that are qualified and interested and 
we are among them, an l I am sure that it was not intentional that 
we cn been excluded. 

Representative Parrerson. On how many occasions were you 
excluded ? 

Dr. SuHapiro. There have been several. We were hit by one very, 
very recently, the details of which I would not like to go into. 

Representative Parrerson. Is there any reason why you should not 
go into them from the point of view of jeopardizing your own con- 
cern with respect to your competitors ? 

Dr. Suartro. Well, I would not like to jeopardize our position with 
respect to the Commission. We do not want to create hard feelings, 

Representative Parrerson. If I were sitting down there as a com- 
missioner, and you made a statement to the effect that you could 
not even be put on the mailing list of bidders, 1 would wonder about 
that and [ would certainly look into it. 

Dr. Suaprrmo. We have an extremely difficult time getting on the 
mailing list. This is something which is up to the individual engi- 
neers, the project officers, and the purchasing agents themselves, to 
be convinced that this firm of ours is a firm with which they can do 
business. 

Representative Parrerson. Why 4 

Dr. Suaprro. We are a new concern; we have people who are ex- 
tremely well qualified. Yet it is a matter again of this attitude. 
Because we are a new concern, well, we have not been tried on the— 

Representative Parrerson. That is on the part of the Commission. 

Dr. Suapiro. It is an attitude on the part of those peop! le who are 
in : L position to let contracts. I do not think this is an official Com- 
mission attitude. 

Representative Parrerson. Specifically, who are these people? 

Dr. Suaptro. People in purchasing positions, or contract-letting 
positions, who are lower down in the field, but who are the ones who 
act ually do the letti Ing of the contracts. 

Representative Parrerson. There must be somebody of responsi- 
bility in those positions. 

Dr. Suarrro. I presume that the chief purchasing agents or man- 
agers of purchasing are responsible for these things; what we would 
like to do is to have, as I mentioned in my prepared statement, at our 
invitation a visitation to our plant, our facilities, interviews if you 
like, with our personnel to demonstrate our competence along certain 
lines and the reports on these things should be circulated to all Gov- 
ernment inst: all: ations and contractors so that they would constitute ar 
official bidders’ list. 
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Then I think we would all get a fair opportunity to do this work. 
] think that is a matter of time. People have to get used to our 
presence, have to be convinced we are competent and capable. _ 

Representative Parrerson. How long have you been in business? 

Dr. SHAprro. Over a year. 

Representative Parrerson. In that length of time, how many sub- 
contracts have you had that relate to the Atomic Ener gy Commission ? 

Mr. Suarrro. All of our business has related to the atomic- -energy 
feld. I think we have had something like in the twenties or thirties. 

Representative Parrerson. Have you had any rejects on the part 
of your contr: acting concern on the work you have done? 

Dr. Suarmo. No. We are extremely conscious of our position in 
this thing; we want to build a reput: ition and we are, therefore, I 
think, a lot more conscientious in turning out a good job than perhaps 
a larger outfit that can stand some setbacks in this regard. 

We know that one slip on our part can jeopardize our position for 
all time. 

Representative Parrerson. Whom have you contacted specifically 
at the Atomic Energy Commission with respect to getting some 
business ¢ 

Dr. Sapiro. We have written letters to the chief purchasing 
agents of all the Government facilities that we know of, such as Oak 
Ridge, Argonne, Bettis, and at GE, and soon. We also have written 
letters to some of the technical people, the project people who would 
bein a position to let or initiate contracts of this sort. 

Chairman Durnam. You would operate through the field office 
primarily, would you not? 

Dr. Suarrro. We operate through the field offices, but we have also 
written, of course, to—— 

Representative Parrerson. In reply to your requests what have you 
received? Have you received an outright “No,” or have you received 
any encouragement ¢ 

Dr. Suaprro. In some cases, in fact, we have not even received 
replies. 

Representative Parrerson. Mr. Chairman, I will go along with 
your recommendation that this statement of the doctor’s be sent to 
the Atomic Energy Commission with a very strong letter from the 
committee asking them to give us an explanation why a concern, 
regardless of whether it is big or small, and a legitimate concern, can- 
not. be placed on the bidders’ list. 

Chairman Durnam. Thank you very much, Doctor. 

Dr. Suapriro, You are very welcome. Thank you again, Mr. Chair- 
man. 

Chairman Durnam. The next witness is Mr. Lee L. Davenport, 
president of the Sylvania-Corning Nuclear Corp. 

Mr. Davenport, we are very glad to have you with us. You may 
proceed. 

We have to be out of here in 13 minutes. Can you comply with 
that request ¢ 
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STATEMENT OF LEE L. DAVENPORT, PRESIDENT, SYLVANIA. 
CORNING NUCLEAR CORP. 


Mr. Davenrporr. I think so. 

My statement is preceded by a 2-page summary which, of course, 
I will skip. 

Chairman Durnam. We will place your statement in the record if 
you just want to comment on it. 

Mr. Davenport. | would like to read the testimony in full, if I may, 

Chairman Durnam. All right, you may proceed. 

Mr. Davenvort. During the last 9 months it has become increas- 
ingly evident that we have reached a crucial junction in the further 
development of a thriving domestic nuclear -power industry. 

During that period there has been a growing realization on the part 
of the Government and industry alike that, in view of the ab undant 
natural resources with which our country is endowed, the Elysian 
goal of economic nuclear power in this country is considerably further 
off than most had antic ipated. 

The effects of this realization have been further aggravated by the 
success of the Commission in attaining its frequently expressed ob- 
jective of encouraging private industrial participation in the devel- 
opment of the nuclear program. This objective has been so success- 
fully achieved that a marked imbalance has resulted between the 
number of industrial firms participating in the field and the total 
amount of work available. 

This, in turn, has developed a buyer's market so strong that unwise 
and uneconomic commitments are widely accepted in our industry. 

Consequently, an increasing number of responsible firms have al- 
ready terminated or announced their intention to terminate their 
nuclear activities. 

I firmly believe that this has created and will continue to foster an 
unhealthy industrial base for our industry and in the long run will 
inevitably retard its development. 

Under the circumstances there is an immediate and serious need for 
a basic reevaluation of the goals sought to be achieved by our industry. 

In the absence of immediate economic incentive, it seems clear that 
development and continuance of private nuclear-power development 
must rely heavily for the immediate future on some form of Govern- 
ment assistance. 

However, it seems clear to me that such assistance cannot be justi- 
fied in the absence of compelling national objectives which it may be 
expected to help achieve. 

There can be little disagreement that a kilowatt race as such ean 
scarcely be justified on these criteria. 

A determination as to the nature of our fundamental national objec- 
tives must necessarily be made by Congress in conjunction with the 
Executive. 

However, I believe that there are certain basic assumptions with 
respect to such objectives on which there would be little disagreement. 

1. In the light of the present worldwide conflict between the free 
world and that dominated by the Soviet Union, it is imperative for us 
to shape our national polici ies in such a way that nations already 
friendly to us will remain within and if possible become even more 


our 


ATOMIC ENERGY INDUSTRY 


closely integrated into the free-world camp, and that uncommitted 
nations will wish to join with us. 

Achievement of this result will obviously be affected substantially 
by the degree to which we can convince our friends and allies that 
with the free world they may achieve a higher living standard in time 
of peace and will have a greater chance of survival in time of war. 

2. To this end, as evidenced by our experience with sputnik, we 
must defend and to the extent possible, enhance our position of world 
leadership in science. 

Furthermore, it is not sufficient that we merely continue to maintain 
leadership in the development of so-called advance concepts; the 
ultimate test of our leadership must necessarily rest in our ability to 
put these concepts to practical use. 

3. We must evidence our willingness to share with our allies and 
friends the peacetime benefits of our higher standard of living includ- 
ing those derived from practical applications of our scientific leader- 
ship. 

4. Finally, if our objectives are to have meaning to ourselves and 
our friends, they must be achieved to the maximum extent possible 
consistent with—indeed, by virtue of—the successful operation of our 
free enterprise system. 


yectives Wough ©, supporitec yy Our expe ‘ie we i; Spu ik, 
Object 1 tl gl | lb xperience with sputnil 
would appear to justify an integrated program for the development of 
nuclear power which will be practically useful and economically com- 
petitive with other sources of power available to the free world 
directly or from Soviet-dominated countries. 

Basic research and development work toward such end in this 

| 


country would, of course, be required. 

Even more important, I feel that such a program to be effective 
would require demonstration of its practical applicability by con- 
struction of a number of nuclear reactors for the generation of nuclear 
power within the United States, at rates competitive with foreign 
power costs. 

Through their very existence and the publicity which would attend 
their construction and operation, a practical demonstration might be 
given of our scientific leadership and the concrete uses to which it 
might be put in advancing a nation’s living standards. 

As I have indicated, to be attractive to our foreign friends, the 
cost of power produced by any reactors constructed by us must com- 
pare favorably with the cost of power sources presently available 
abroad. 

I would suggest, therefore, that a goal be established of 5 to 10 
full-scale power reactors within 5 years, each to generate electric 
power at. a cost of 15 mills per kilowatt-hour, or less, and at an in- 
stalled plant cost not to exceed $300 per electrical kilowatt. 

Furthermore, if objective No. 4 1s not to be ignored, such a pro- 
gram must be conducted with a minimum of Government control 
and interference and with maximum utilization of the processes of 
our free-enterprise system. 

This would preclude any prior decisions on the part of the Gov- 
a as to what types of reactors should be constructed, and by 
whom. 
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The output and cost goals once set, it should be left to free competi. 
tive enterprise—which has been so successful in this respect through. 
out our country’s history—to select the types of reactors that might 
best meet these goals. : 

Any combination of a reactor manufacturer and a utility group 
should be permitted to approach the Commission with a reactor 
proposal intended to meet the established goals. The type of reactor 
which the combination would propose would be of little consequence, 
subject only to certain minimum conditions and understandings: 

1. It must obviously meet applicable health and safety criteria. 

2. It must represent a type which could be successfully utilized by 
foreign nations which we wish to favorably influence. 

it must be recognized that most foreign nations do not have an 
available supply of U-235. Therefore, reactors making use of highly 
enriched fuels may not be attractive to our foreign friends unless we 
are prepared to make U-235 available to them with a minimum of 
contro!s and restrictions and under the same conditions as it is made 
available domestically. 

‘inally, successful participation by domestic private enterprise in 
such a program would require statutory provision of economic in- 
centives for the achievement of the determined goals. 

By the same token, if such a program is to take advantage of the 
naturally selective processes of the free-enterprise system, partici- 
pants must be expected to risk some part of their own funds if they 
fail to achieve established goals. 

To achieve these ends, I would propose that suitable legislation be 
enacted to permit electric utilities either singly or in combination to 
receive rapid depreciation of no longer than 5 years on plants and 
facilities which the Atomic Energy Commission authorizes for parti- 
cipation in the program. 

Provision should also be made for any additional tax incentives 
which might be necessary to make up the difference to participating 
utilities between the cost of conventional power—approximately 8 
mills per kilowatt-hour—and the 15 mills sought to be attained by 
the program. 

Additional incentive would thereby be provided automatically for 
the attainment of anything better than 15-mill power. 

Further additional incentive might be specifically provided if the 
goal of installed cost of $300 per electrical kilowatt is bettered. The 
participating companies’ own funds would automatically be at stake 
to the extent that the desired goal of 15-mill power is not achieved. 

Successful achievement in this country of 15-mill power within 5 
years would focus attention upon this Nation’s concern over the 
rapidly materializing shortages and increasing costs of fossil fuels 
in other nations of the world. It would make available to such other 
nations a source of power which would be attractively competitive 
with their presently dwindling sources. 

Furthermore, in order to help raise the living standards of friendly 
nations in time of peace, it would be appropriate that some part of 
our foreign-aid budget be allocated to the requirements of those 
friendly nations which need such power sources, but cannot at present 
afford to purchase or develop them. 

Legislation might be enacted to permit the utilities or governments 
of such friendly foreign nations to enter into a contract with a United 
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States manufacturer of such reactors with the understanding that 
up to 50 percent of the cost of such reactors to the foreign utility or 
government would be borne by the United States Government under 
its foreign-aid program. Such a suggestion has already been made 
by others and appropriate legislation may already have been drafted 
to achieve this end. 

Finally, I would like to comment briefly on the part which Com- 
mission procurement practices may play in the development of a 
healthy nuclear industry and, indirectly, in the achievement of the 
oals I have already outlined. 

Whatever may be the success of the program I have suggested, 
there is little question that our industry must rely heavily for its 
support in the next 5 to 10 years on Government contract work. To 
this extent it becomes increasingly important that Commission pro- 
cedures and policies reflect some of the fundamental needs of a free 
and competitive economy, 

Time permitting, I might go into lengthy detail on the effects on 
our industry of various aspects of present Commission procurement 
practices, including many of those required by the 1956 act as well 
as many developed on the Commission’s own initiative. 

Present patent and proprie tary information policies, security and 
export restrictions, accounting practices, and proposed indemnity 
policies under the reactor indemnity amendment are but a few ex- 
amples of those which I feel call for detailed review if the attain- 
ment of the Government’s expressed objectives is not to be impeded. 

More fundamental, however, is the need for reassessment of the 
manner in which the Commission’s procurement practices as a whole 
are developed and implemented. 

In the long run the objectives of the Government and, necessarily, 
of the public, will be best achieved by development of a healthy in- 
dustry capable of efficiently and expeditiously meeting the nuclear 
needs of the Nation. 

A necessary step toward this end is the development through con- 
sultation with industry, of integrated procurement policies, published 
and available to all, and uniformly applied in similar circumstances. 

I strongly commend the long-run advantage of such policies in 
helping to achieve the expressed objectives of the Nation’s nuclear 
program, over the possible alternative of procurement practices eb 
upon confidential, a priori, case-by-case application, conditioned by 
supervening interest in getting each job aa at a minimum 
of financial or other obligation on the part of the Government and 
without regard to fundamental problems of the individual contrac- 
tor or the industry as a whole. 

A useful example of the preferred alternative I have suggested 
might be derived from the procurement policies of the Department 
of Defense. While obvious ly not perfect, they have the advantage of 
many years of successful usage and are based on the fundamental 
premises of consultation, publication, and uniform application that 
[have suggested and over the years they have proven themselves to 
be sufficiently Foca to meet changing needs and effective in the 
development of a cooperative and healthy industrial base serving 
effectively in pancetiaiis and available for immediate expansion in 
time of crisis. 

Thank you, Mr. Chairman. 
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Chairman Durnam. Thank you very much, Mr. Davenport. We 
are glad to have you outline your plan here trying to solve this 
problem. 

I know the committee is very glad to have it. 

Mr. Price, do you have any questions? 

Representative Pricer. Several witnesses have made references to 
the indemnity provision recently enacted into law. What was your 
thinking when you mentioned some of the things that have to be 
explored ! You mention among them proposed indemnity policies 
under the reactor indemnity amendment. What were you thinking 
of when you put that in your statement ? 

Mr. Davenport. If I may, I would like to call on Mr. Howard 
Cohen, secretary and counsel to our corporation, who has made a 
specific study of indemnity legislation and policies. 

Representative Price. There have been several references to it this 
afternoon. I certainly would like to hear from Mr. Cohen. 


STATEMENT OF HOWARD H. COHEN, SECRETARY AND COUNSEL 
SYLVANIA-CORNING NUCLEAR CORP. 


Mr. Cowen. Thank you, Mr. Price and Mr. Chairman. 

I think there are a number of aspects of the proposed policies that 
call for review. 

First, I think, is a need for a meshing of the indemnity policies of 
the Commission with the proposed insurance policies. 

There is also a need for liberal interpretation of the provisions of 
the indemnity amendment if its purposes are to be effectively carried 
out. Just by way of example of one area calling for such interpreta- 
tions, the proposed insurance policies will cover any liability and risk 
during the course of transportation at least within the continental 
United States. The proposed indemnity policies of the Commission, 
to date are entirely unclear as to whether the risks during transporta- 
tion will be covered. 

This is one of many examples that need study and need a develop- 
ment of regulations and policies which will assure the industry and 
the public of adequate protection in accordance with the purposes of 
the amendment. 

Chairman Duruam. Is that not a matter of insurance being worked 
out in detail ? 

Mr. Conen. Regarding my specific examples of risks during trans- 
portation within the continental United States, the insurance covers 
most of the area. The question is will Government indemnity pick 
up beyond the insurance to cover the risk in transportation. The 
interim regulation for licensees on financial protection requires $250, 
000 of financial protection. 

Let us take the example of Syl Cor as a subcontractor selling fuel 
elements to X company. We know in any shipment from an yo ator- 
customer’s facility to our facility that we will be covered for $250,000 
liability. 

Beyond that we don’t know if we are covered. 

The Commission has not yet come out with any interpretation of the 
act or definite wording of the act telling us that we will be covered by 
its indemnity during the course of tr ansportation. 
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The act merely says that all parties will be covered under a statutory 
indemnity ¢g eranted to the operator to the extent that the liability arises 
from activities at or in connection with the operation of the reactor. 

Now, does the Commission believe that transportation is within that 
criterion? We think it is but we don’t have a definitive statement 
from the Commission on that yet. 

Chairman Duruam. Is that the Commission’s responsibility, or the 
insurer ? 

Mr. Conen. The pee tells us he will cover us in the amount he 
is required to cover us, $250,000. Beyond that point there is a statu- 
tory indemnity naira but we don’t know if it covers the trans- 
portation risk. We assume it will, but we don’t know. 

Another example is perhaps a little different than this one. That 
is, what happens during the interim period. The Commission has 
not yet developed definitive indemnity policies. What happens to 
Government contractors in particular—since that is the field in which 
the Commission policy is least definitive right now—what happens to 
uson any liability that may be incurred by us due to incidents prior to 
the time that the Commission comes forth with a definitive policy ¢ 

Will the Commission under the “existing authority” provision of 
the amendment continue its previous contract policy / 

Will any indemnities which they finally grant be retroactive to 
the date of the enactment of the statute / 

We don’t know. We are waiting for an answer to this. 

Another aspect of the Commission’s proposed indemnity policy 
which I think calls for review, is the implementation of the Price- 
Anderson amendment with respect to material licensees under the 
license section of the amendment and to suppliers of special nuclear 
materials and fuel elements under the Government contract provisions 
of the amendment. 

As Mr, Price correctly stated before, the indemnities granted to 
the oper: ator of the fac ility will clearly cover the product liability 
of the supplier, but they will not cover the liability of the supplier 
at his own site. 

It may be that his liability is not of the sort that meets the statutory 
criterion of presenting a hazard to the public. 

I don’t believe any of us are in a position to say. 

Representative Price. It will cover the manufacturer of a contain- 
ment a q 

Mr. Conen. It will cover his product liability only under present 
policy ae h is to grant the indemnity merely to the facility operator. 

It will cover the supplier of the containment vessel in your example, 
on his product liability after it gets to the reactor site. 

Representative Price. Do you mean—when the vessel is fabricated 
at the subcontractor site with a flaw that might cause an accident on 
the site of the reactor, that subcontractor is not covered ? 

Mr. Conen, That subcontractor is not covered under present Com- 
mission policy. 

Representative Price. Is that a matter of policy or how do you 
interpret the law itself? 

Mr. Conen. The law leaves coverage of that sort as it relates to 
public li ibility to the discretion of the “Commission. 

Chairman Durnam. Have you: asked for a definition ? 

Mr. Conen. We have. The Commission, as you undoubtedly know, 
conducted a series of hearings in December of last year and January 
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of this year. The hearings were primarily on the licensing side, 
but we have suggested to the Commission that a study be made on 
the hazards involved in these other activities for which they have dis. 
cretion to grant indemnity, that the study be of the same general 
nature of the Brookhaven report on reactor hazards. 

That if it is found in fact that there are no substantial hazards of 
public liability, that no direct indemnity be granted. 

But if there are situations—and we think there may be some, such 
as the fuel element fabricator at his site—if there are situations 
involving hazard to the public—that indemnity be granted directly 
to those suppliers, 

Now, I do not know what the status of this is.at the Commission 
today. 

The contract side presents an even more serious problem. This ties 
in with Dr. Davenport’s testimony toward the end of his statement. 

Despite constant urging on the part of the industry the Commis- 
sion’s policy on the contract side has tended to be one of development 
of policies and procedures without consultation with the industry, 
We have urged the Commission to consult with industry as to the 
best way of implementing, among other things, its Price-Anderson 
indenmity program as well as its existing authority, apart from Price- 
Anderson, on the contract side. 

Representative Price. Did I understand Mr. Davenport to say that 
you made a study of the indemnity legislation and policy of the Con- 
mission as it related to the act ? 

Mr. Conen. In connection with two of my committee activities, 
Mr. Price, we have made extensive studies. 

Representative Pricer. I was wondering if such a study might be 
available to this committee so that we could look it over and see what 
some of your interpretations are and then relate it to the policy of the 
Commission, 

Mr. Conen. Mr. Price, I am not at liberty personally to say it 
would be. I would be happy to bring this bac k to the two ¢ omnia 
in which I am a member in one case and chairman in another case, 
and ask for their approval to submit such data. 

Representative Prick. We would appreciate having it. 

Mr. Davenrorr. These are both committees of the Atomic Indus- 
trial Forum. It is through the agency of the forum that these studies 
are being carried out. 

Chairman Durnam. Thank you very much, Doctor. We have not 
time to explore this fully this afternoon, but we cert: ainly would like 
to study the comments and some of your suggestions along the line. 

We know it is a new act and we never will know how the thing works 
unless we hear from those who are affected by it, who operate under it. 

Mr. Davenport. Thank you, Mr. Chairman. We very much ap- 
preciate the opportunity you have given us to appear before your 
committee. 

Chairman DurHuam. Thank you very much, Doctor. 

There will be no meeting tomorrow. 

The meeting will reconvene Friday morning, February 28, at 10 
o'clock in room 304 in the Old House Office Building. 

The committee is adjourned. 

(Thereupon, at 4 p. m., Wednesday, February 26, 1958, the com- 


mittee was recessed, to reconvene at 10 a. m., Friday, February 28, 
1958.) 
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DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


FRIDAY, FEBRUARY 28, 1958 


CoNGRESS OF THE UNITED STATES, 
Jornt CoMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The Joint Committee met at 10 a. m., pursuant to recess, in room 
1334, New House Office Building, Hon. Carl T, Durham (chairman 
of the committee) presiding. 

Present: Representatives Durham, Holified, Price, Jenkins, and 
Hosmer. 

Present also: James T. Ramey, executive director, David R. Toll, 
staff counsel, and George E. Brown, Jr., staff member, Joint Com- 
mittee on Atomic Knergy. 

Chairman DurHam. The committee will come to order. 

This is a continuation of the hearings under section 202 of the 
Atomic Energy Act of 1954 on the development, growth, and state of 
the atomic energy industry. 


The first witness this morning is Mr. Jack K. Busby, president of 
the Pennsylvania Power & Light Co. 
Mr. Busby, you may come around. 


STATEMENT OF JACK K. BUSBY, PRESIDENT, PENNSYLVANIA 
POWER & LIGHT CO. 


Mr. Bussy. With me is Dr. Johnson, the Westinghouse manager 
of the project. We will present this together, if we may. 

Chairman DurHam. Have you a statement, or how do you care 
to proceed, Mr. Busby 4 

Mr. Busey. Dr. Johnson will really present here this morning a 
summary of the rather full technical report which we have submitted 
to the Joint Committee, but which, of course, is too voluminous to 
permit reading. 

Chairman Duruam. All right; you may proceed. 


STATEMENT OF W. E. JOHNSON, PROJECT MANAGER, ATOMIC 
POWER DEPARTMENT, WESTINGHOUSE ELECTRIC CORP. 


Mr. Jounson. Thank you. 

On February 26, 1957, there was submitted to the Joint Committee 
on Atomic Energy a statement on the origin, objectives, and progress 
to date on the single-region homogeneous slurry power reactor project, 
generally known as the PAR project. 





278 ATOMIC ENERGY INDUSTRY 


It is the purpose of this statement to present the current status of 
the project and to outline the plans and objectives for the future. 

The project was initiated in mid-1955 as a joint program by Penn. 
sylvania Power & Light Co. and Westinghouse Electric Corp. to 
ascertain the fe: sibility of building a large- scale nuclear powerplant 
on the Pennsylvania Power & Light Co. system utilizing the homo- 
geneous type of reactor. 

Expenditures to date have amount to $514 million. 

Recently Balti iore Gas & Electric Co. has joined the project in 
connection with the further work planned for 1958 and 1959. 

Chairman DurHam. Why did they join with you, Doctor! They 
were not a member of the original group, were they / 

Mr. Jounson. I believe not. Mr. Busby can answer the question 
better than I. 

Mr. Busspy. We have talked with several utility companies as this 
program has developed, with a view of broadening the base of par- 
tie ipation. 

Baltimore Gas & Electric Co. is one company that has decided to 
join the group and participate in the further research program for 
1958-59. 

We think this is a very worthwhile expansion of the base of the 
program. 

Chairman DurHam. I do, too. 

Proceed, Dr. Johnson. 

Mr. Jonnson. On December 11, 1957, Pennsylvania Power & Light 
and Westinghouse filed with the Atomic Energy Commission under 
the third invitation of the power demonstration reactor program a 
proposal directed to construction of a proposed nuclear powerplant 
and requesting the Atomic Energy Commission to marth certam 
specified assistance. 

Immedi; itely after filing, ec op! ies of this proposal were forwarded to 
the. Joint Committee on Atomic KE) hergy. 

On Fe ‘bruary 18, 1958, we were notified that this proposal had been 
approved by the commission as the basis for contract negotiation. 
Assistance by AEC will not in any way reduce the commitments of 
Pennsylvania Power & Light and Westinghouse to the project, but 
will enhance the financial feasibility of the project by making sponsors 
funds availab le to apply toward payment of the excess costs of the 
propose ve pli unt. 

Scope of > roje Me Originally, as cliscussed in some detail in the 
statement presented last year, the project planned to evaluate two 
“ reactor types: 

. The two-region reactor being developed at ORNL: and 

2 A single region reactor to be developed by Pennsylvania Power 

& Light Co. and Westinghouse Electric Corp. at Pittsburgh. 

Each type had its advantages and disadvantages and the final choice 
between the two could only be made after detailed engineering evalu- 
ation of both. 

Near the mid-point of the program it was decided to concentrate on 
the single-region type. This decision was made because of the prob- 
lems involved in the two-region reactor type with respect to the 
handling of the heavy thoria ‘slurry needed in its blanket region and 
with respect. to the corrosion of the zirconium core liner. 
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While we do not consider the single region slurry reactor to neces- 
sarily be the utlimate homogeneous reactor, it is In our judgment a 
reactor that can be built earlier and still show good promise of ulti- 
mate economic feasibility. 

While limiting our program to the single region reactor type we 
have continued to maintain very close liaison with ORNL in essen- 
tially all phases of our work, and have thereby avoided ae ation of 
technical effort. We feel that the close cooperation and the fine spirit 
that has existed between the two groups has contributed markedly to 
the development of the overall technology of homogeneous reactors. 

Summary of progress since the section 202 hearings in 1957: The 
wor k on the proje ct mt Ly be Cc ‘onside red as bei Ing in two Sica fields, 
development and plant engineering. 

By development work is mean experimental and analytical effort 
to acquire the basic engineering data necessary to implement the final 
desi on oO f the pre ype sed | lant. 

Plant engineering comprises the problems of nuclear design of the 
reactor system, deve lopment of process flow sheets, and the prelimi 
nary design and layout of the plant. 

Substantial progress has been made in each of these areas, as out- 
lined in some detail in the full report submitted to vou. I will sum 
marize this progress. 

A year ago when we appeared before this committee, one major 
developme nt and test facilities were just coming into operation. Dur- 
ing the past year they have been in continuous use. 

In addition we have recently placed in operation our new large test 
loop D. ‘This loop, a p shotograph of which I have here, and a copy of 
which is included in the report reno to you, is a circulating loop 
made of 10-inch stainless steel pipe having a flow rate of 4,000 gallons 
per n inute with ten Iperatures al pressure Con litions as propose <d for 
the actual } lant. 

By looking at that picture you can see the approximate size, approx- 
imately 35 feet wide and close to 40 feet in overall length. It cost us 
about S600,000 to put it into « yperat ion. 

This is in sharp contrast to our smaller loops made of 3-inch pipe 
and having a flow rate of 200 gallons per minute. 

We have also markedly increased the size and diversity of our lab- 
oratories. We have now invested about $2 million in test facilities 
and laboratory equipment devoted exclusively to use on this project. 

At the outset of our progr 7” we considered the handling of the 
slurry fuel as being the biggest feasibility problem facing us. Today, 
however, we look at this problem in a much different light. By means 
of the work in our physical chemistry laboratories we have learned 
much about the basic handling properties of slurries. We have used 
this information to successfully circulate slurries at temperatures and 
pressure 11 Our corrosion test loo} is for more than 26,000 hours with- 
out any serious difficulty. 

Twelve thousand of these hours were with slurry fuel of thoria and 
wania mixtures to which simulated fission products were added to 
duplicate as closely as possible the fuel that will be used in the reactor 
plant. 

During these test periods we subjected a great many samples of dif- 
ferent metals to to the erosive attack of the slurries and are now 
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able to limit the number of such materials for further investigation 
to a very small fraction of those investigated to date. 

We have on display here results of testing one of these metals under 
widely varying conditions. You will note that there is no discernible 
scouring of the metals at the 20-foot-per-second flow speed presently 
contemplated for the plant. 

We show the effect as a function of velocity, all other conditions 
being kept constant. 

You can see at low velocities of the order of 10, 20, 30, 40 feet per 
second, the corrosive effect is almost zero, certainly adequate for use in 

the plant which is designed for a flow rate of 20 feet per second. 

So we feel we no longer have a serious problem with respect to cor- 
rosin and erosion with this particular slurry. 

Mr. Ramey. How about stress corrosion ? 

Mr. Jounson. This is a different problem which I would like to dis. 
cuss. Stress corrosion is a problem which is not limited to homoge. 
neous reactors, but essentially is a problem which is faced by all re. 
actors which use austenitic stainless steel. 

You get stress corrosion providing you have chlorides and oxygen 
present with the metal at temperature and under stress. 

In the many thousands of hours of operation that we have had with 
our loops, only on our initial test loop, did we have problems which 
we attributed to stress corrosion and which came from the cleanin 
process which we used when building the first loop. These show 
up within a thousand hours of the time we started operation. 

In the later loops we built, we have not had any problems of stress 
corrosion. 

We do feel that this is a serious problem which must be looked at 
and is being looked at one a very broad front now throughout the 
country. 

We in the PAR project have our own program. The Westinghouse 
Co. has a companywide program in which we participate. 

The National Laboratories also have a very large program. 

We certainly feel with as broad a program as is now in effect that 
during the next 2 years there will be real advances made in the con- 
trol of stress corrosion. 

Chairman DurHam. Stress corrosion would appear in almost any 
type of reactor ? 

Mr. Jonnson. It will essentially affect any reactor in which aus 
tenitic stainless steel is one of the materials. It has nothing particu- 
larly to do with the slurry fuels. 

The problems of stress corrosion at Oak Ridge National Labora- 
tories occurred in small tubing that were filled with pure water and 
had nothing to do with the nuclear portion of the plant. 

So we feel this is a problem which we cannot duck, but we do not 
feel that it is limited to our type of reactor or even particularly 
pointed toward our type of reactor. 

We have completed the conceptual design of each major compo 
nent to be used in the reactor plant. We are now designing and fabri- 

cating many prototypes of such equipment to be tested in conjunc 

tion with test loop D. These include a main circulating pump, a high 
temperature and pressure fuel drain tank, 2 types of slurry concen- 
(rators, and 3 types of high head slurry m: ‘des up pumps. 
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Aconcept of how to remotely maintain this plant has been developed 
in considerable detail and equipment 1s now being procured to ex- 

rimentally verify this method. This includes remote welding 
equipment, special manipulators, tools and fixtures, and full scale 
mockups of many pieces of equipment. 

In the plant engineering area we have completed the second of 
two major plant studies. ‘The second plant study was started in late 
1956 and was based on better design criteria than our earlier studies. 
Into it was incorporated our best thinking on how to overcome the 
many problems encountered in the first design. 

Conceptual designs of the major components were more definite 
than those used earlier and as a consequence there was a better 
basis for obtaining price estimates for this equipment. 

The Union Carbide Nuclear Co. developed the conceptual design 
of the chemical processing plant. This overall plant study was com- 
pleted in April 1957, and is the basis for our current economic evalu- 
ation made for this reactor type. 

Status at end of 1957: We feeel we have made substantial prog- 
ress in many areas. However, some areas remain critical. More 
knowledge is required before we know where we stand. Important 
technical problems on which more information is needed include: 
The effects of radiation on the properties of slurries; the distribu- 
tion of slurry flow in the reactor vessel; and stress corrosion cracking 
of austenitic stainless steel. 

The practicality of remotely maintaining the reactor plant must be 
varified by actually carrying out many of the required operations. 
Additional study must be devoted to the problems of the fuel re- 
processing cycle and its integration into the reactor plant. 

While we consider that we now have a better basis for estimating 
capital costs it must be emphasized that the estimates are not firm and 
we expect that they will be affected by the further information ob- 
tained during the 1958-59 research program. 

The current cost estimate is $57 million for a 150,000 kilowatt plant. 
This is based upon a joint estimate with Stone & Webster Engineer- 
ing Corp. made in mid-1957, and a recent review in the light of know]l- 
edge obtained since that time. 

The full report submitted to you includes an analysis of the pos- 
sible cost of power produced by the proposed plant. Based on gen- 
erally favorable assumptions as to load factor, maintenance, and over- 
all performance, this study shows a power cost, averaged over the 
assumed 20-year life of the plant, of 9.3 mills per kilowatt hour. 

Even so, during the first 5 years, the calculated operating costs 
of the nuclear plant are estimated to exceed those of a conventional 
plant by $20 million before allowance for waiver for use charges on 
fuel and heavy water, valued at $5 million. 

Chairman Durnam. What does that work out per kilowatt in- 
stallation ? 

Mr. Jounson. $380 per kilowatt. 

The initial objective of the project was to determine by early 1958 
the technical and economic feasibility of building a large aqueous 
homogeneous reactor. 


Now, after 244 years, we recognize that although the project has 
made significant progress certainly it cannot be said that the feasi- 
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bility of this type of plant has yet been established. The state of 
the art has not been developed to the point where a prudent decision 
could be made today to commit the building of a plant either fron 
a technical or an economic viewpoint. 

Future research and development: Looking to the future we cop. 
tinue to believe that this type of plant shows good economic promise 
and that the current program should be continued. We have esti- 
mated that 2 additional years of work and a cost of $7 million should 
be sufficient to obtain the nec essary information to permit a prudent 
decision in undertaking construction of the plant. 

However, we believe we should point out that the nature of this 
development program is such that both substantial difficulties and 
uncertainties are inherent in it, and changes in this schedule could 
become necessary. 

By the end of 1959, with the completion of this additional 2 years 
of research and development effort, 414 years of research work and 
$12,500,000 will have been expended. 

Following this, further research and development will undoubtedly 
be required in parallel with plant construction. Our present estimate 
of such additional research and development cost is $15 million, and 
a further $3 million on research and development during the first 5 
years of plant operation. 

Thus, the research costs are substantial as are also the indicated 

capital and operating costs of the proposed plant. 

We believe we have made substantial and encouraging progres, 
While we have encountered some new problems, we have developed a 
program which should bring about their solutions. 

The objective of the project continues to be the building of a large- 
scale nuclear powerplant of the homogeneous type on the Pennsyl- 
vania Power & Light Co. system. 

Chairman Durnam. Thank you very much, Doctor. It looks like 
you have made considerable progress in basic research. 

You would classify it as basic research, would you not ? 

Mr. JoHnson. I think we would call part of it basic research and 
part engineering development. 

Chairman DurHam. Have all of the funds spent so far, the $54 
million, been entirely research and development funds ? 

Mr. Jornson. These have been entirely research and development 
funds. They do include, however, the cost: of the test loop, such as] 
have shown you the picture of here. 

It does not include any funds for buildings and land. This i 
strictly Westinghouse and Pennsylvania Power & Light money an! 
does not include any Westinghouse facility, as such. 

Chairman Durum. Is there any other facility in existence such 
as the loop you built ? 

Mr. Jonnson. The small loops we have used and I refer to the 
3-inch diameter loops, are close to duplicates to one that exists at the 
Oak Ridge National Labor atory. 

Ve have, since the first one, built three additional ones of this type 
and have more facilities of this type than any other laboratory m 
the country. 

Chairman Durnam. They have done considerable work on this type 
of reactor at Oak Ridge. Has the information been fully available 
to you? 
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Mr. Jonnson. We have very close working relations between our 
own laboratory and Oak Ridge N National Labor atory. 

And you know, we have one joint program with them on in-pile 
radiation work. 

In addition to that we make 2 or 3 trips per month, to Oak Ridge 
National Laboratory, and their engineers are making about the same 
number to our laboratory. 

Chairman Durnam. How could you arrive at a cost of 9.3 mills 
per kilowatt-hour, being no further along than you are at the present 
time? Have you projected the costs? 

Mr. Jounson. This analysis has been carried out primarily by the 
Pennsylvania Power & Light people and I believe Mr. Busby can 
answer that better than I can. 

Mr. Bussy. Mr. Chairman, we have gone through quite an intensive 
program of trying to cost this plant to the best “of our ability. 

Chairman Duras. I wondered why you tried to arrive at this 
at such an early stage. Of course, you still are in the research and 
lev <7 stage. 

Mr. Bussy. This is one way of testing the prudence of continuing 
with the program. Every 6 months or so, we go through a very care- 
ful review of cost, as we project it. Then we try to translate the 
capital cost and certain operating conditions whic h we believe can be 
realized into power costs. 

This gives us a judgment figure as to whether or not we are really 
making progress toward our objective, which is, of course, economic 
nuclear power. 

At the moment 9.3 mills is not economic power, but it is not too far 
away either, when you are considering this is a first generation plant 
with all of the difficulties and extra costs that are inherent in that. 

So we have been quite encouraged by that cost figure. 

Chairman Durnam. It is about as near as anything we have had 
in the picture ¢ 

Mr. Bussy. We don’t think it is a figure that is picked out of the 
air by any manner of means, because this phase of the program has 
been the subject. of very intensive consideration right along because, 
of course, we recognize this is the ultimate proof of desirability. 

Representative Hosmer. Is that 9-mill figure with or without waiver 
of fuel service ? 

Mr. Buspy. That is without. 

Representat ive Hosmer. It includes fuel service ¢ 

Mr. Buspy. That is correct. 

Mr. Ramey. I notice on page 2 you say you have a better basis for 
estimating capital costs. There was some discussion of your basis for 
estimating capital cost in the hearings last year, as I recall. Would 
you give an indication of your better basis / 

Mr. Bussy. Y es, Mr. Ramey. I regret that Senator Anderson is not 
here this morning because we were somewhat embarrassed last year 
that we did not have more knowledge and analysis of cost. We think 
Weare in a much better position this year. 

Last year under some pressing by the Senator we kind of picked 
a figure of $300 per kilowatt. This was a barebones plant cost. It did 
not include the cost of an onsite chemical processing plant. It did not 
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include other costs that you have to recognize, like interest during 
construction and so on. 

Our estimate of $57 million now takes all of these factors of cog 
into account and we think it includes all of the known elements of 
cost that we will encounter. 

It also includes, I might say, an overall figure of 17 percent fo 
contingency with respect. to the nuclear portion of the plant. 

Chairman Durnam. I might say that Senator Anderson has beey 
sick in bed all week. That is the reason he is not here. 

Mr. Price ? 

Representative Price. I think that this was to be the critical year 
as far as your project is concerned; this was the year when you were 
going to decide whether or not you were going to build the plant. 

Have you reached that decision yet ? 

Mr. Buspy. You are quite right. When we launched this program 
in 1955 we were a little more unaware of facts and a little mor 
optimistic and we had hoped, as of 1955, that by the wie of 1957 we 
would be in a position to know what we should know to commit q 
decision on the plant. 

As we have come along in 1956 and 1957, we realized that we were 
a little optimistic. We are not at that state now. Our conclusion has 
been. indeed, that it would take 2 more years, 1958 and 1959, and the 
expenditures of about $7 million as Dr. Johnson has mentioned, to 
reach the point of pr udent decision. 

Representative Price. You think it will be another year before you 
are ready to—you said 2 more years, but you also said 1958 and 1999, 

Mr. Buspy. 1958 and 1959. In other words, the current year, plus 
1959. 

Representative Price. So that in another year and a half or more, 
you will have reached the point where you can determine whether or 
not it is feasible to go ahead with the construction of a reactor pro- 
ducing electrical energy ? 

Mr. Bussy. That is our present thinking but, of course, we are 
going into an area of some unknowns. This is our best judgment. 
We cannot guarantee that. 

We would like to say that that is a guaranteed date, of course, but 
it is beyond our power to do so. 

Representative Price. It will be the end of 1959 before you ar 
ready, then, to make this determination. 

When do you estimate that you might have a plant in being? 

Mr. Busy. December 1963. In other words, a 4-year construction 
program. We have tested this with Stone & Webster as to feasibility 
and tested it in terms of our construction experience—we do our own 
plant construction. We believe this is a date that could be met sub 
ject, of course, to all of the unforeseen delays that can affect any 
construction project. 

Representative Price. Close to the end of 1963 ? 

Mr. Buspy. Yes, sir. 

Representative Price. What do you estimate the final cost of your 
operation will be by that time? 

a Bussy. The capital cost of the plant under present cost is $8 
m1i10n. 
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As I mentioned, there is a contingency factor in there and at the 
moment we are not putting on top of that any price escalation factor 
for the reason that as we are going along here we are finding that 
there are elements of cost reduction as we learn more about this, as 
well as cost increase, and at the moment our thinking is that with 
the prov ision for continge ncies that we have made this i is as realistic 
abasis for determining prospective capital costs as we can now make. 

Representative Price. Will the whole cost be borne by industry 
itself ? 

Mr. Bussy. The proposal we filed with the Atomic Energy Com- 
mission—of course, here today we want to answer any questions any- 
body may have on that—contemplates that the Atomic Energy 
Commission would only provide research and development assistance 
and all other costs would be borne by another source. 

Now, I would like to make this clear, that this project does involve 
ome unknowns, and as we go along we could find that the costs are 
very different than we now expect them to be, and if we found them to 
be very different this could change our outlook on how the costs should 
be borne. 

I want to be perfectly frank about that. 

Representative Price. There have been statements made that there 
would be no need for any Federal contribution to this particular 
project, that the industry itself would bear this cost. 

Mr. Bussy. I certainly think that our original intent, Westing- 
house and Pennsylvania Power & Light, when we started this project 
m 1955, was that we would be able to do it without any factor of 
Government assistance at all. 

Representative Price. You publicly stated that, at least the Penn- 
sylvania Power end of it did. 

Mr. Bussy. I think that is right. 

Representative Price. Now, “what would bring about that change? 
Would it be the obstacles you have run into? What would bring 
about the change in position ? 

Mr. Bussy. It is a matter of financial feasibility. When we started 
in 1955, Westinghouse and Pennsylvania Power & Light said, “Well, 
we will put up a certain sum of money and over and above any cost 
we would incur in building a conventional plant and we will see if 
expending this amount of money will bring this project home.” 

We went ahead and spent ‘ $514 million of our own funds, which 
was a substantial portion of the part we set aside. 

Then we took a look at the situation and we could clearly see that 
continuing to go ahead and spend this special reserve fund, you might 
ay, would not even carry us through the total cost of the research 
bill that we foresaw ahead. 

Further, it would leave us with a capital cost of plant and excess 
operating costs for plant operation that would result in a very large 
deficit. 

So we concluded that we could make this project feasible if at this 
point now the further research and development work necessary could 
be borne by AEC and then all of the funds that we have always been 
prepared to put into this project over and above conventional power- 
plant costs would be then put into bearing and offsetting the excess 
tapital cost of this plant and offsetting the excess operating cost. 
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In that way the project could be made feasible. 

But the main difficulty that confronts us is a higher research and 
development cost, frankly, than we anticipated. 

Representative Price. Has the Atomic Energy Commission put 
anything into the project ? 

Mr. Buspy. As of today, no. 

Representative Price. As of today ? 

Mr. Buspy. No. 

Representative Price. Does it appear likely that they may be re. 
quested to do so? 

Mr. Bussy. We did file a proposal ——- research and develop. 
ment assistance effective January 1 of this yea 

As you know, that has been ‘accepted. Tt | is now before this com- 
mittee for review and final approval or disapproval. 

Representative Price. The reason this testimony is interesting j is 
because one of the officials of the Pennsylvania Power & Light Co, 
testified in opposition to the Gore-Holifield bill that : 

The public utility industry is prepared to do this job and under those cir. 
cumstances the Government of the United States should not intervene. 

Would you not call it intervening if the Atomic Energy Commis- 
sion were called into the picture with a financial contribution to do 
much of the research and development ? 

Mr. Busey. Well, I don’t know whether I would call it intervening 
if we were the ones that proposed it. I am sure you are referring to 
the testimony of Mr. Oakes. 

Representative Price. That is right. 

Mr. Bussy. [am somewhat familiar with that. 

Representative Price. What did he mean by intervening ? 

Mr. Bussy. I think what we had in mind is that Pennsylvania 
Power & Light and the industry generally, I am sure, wants to do 
everything it can to make progress in the development of nuclear 
power and we want to carry the cost burden to the full extent of our 
ability to do so. 

Representative Pricr. He said they were fully prepared to do that. 

Mr. Busey. Well, I think we have to perhaps recognize the context 
of these things, and I know it is true in this project, that as we have 
gone along we recognize that costs are higher than we thought they 
would be or iginally. 

Representative Price. Does that mean that you people were think- 
ing ahead of Mr. Oakes? 

Mr. Bussy. I think we are dealing now with a very advanced re 
actor concept. 

Representative Price. But you are not fully prepared to go ahead 
now without Government assistance ? 

Mr. Bussy. I think that is definitely true. We are asking for re 
search and development assistance and waiver of use charges from 
AEC. 

Chairman Durnam. Mr. Hosmer? 

Representative Hosmer. The brochure mentions problems of keep- 
ing the slurry component from settling and another problem of uni- 
form distribution of fuel in the reactor vessel. 

Has any approach to that problem been made with the use of the 
ultrasonic suspension ? 
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Mr. Jounson. We initially had a rather large program on ultra- 

sonic suspension of slurry in the drain tank. 
The work that we did indicated that the power requirement would 
be so high that this probably would not be an economic way of doing 
it and probably the more conventional way of mechanical stirring 
was a more practical way of doing it. 

We have not given up this approach completely, however, and 
we have the Westinghouse-New Products group looking at it again 
from the feasibility point of view. — ' 

Representative Hosmer. What is the temperature of the slurry in 
the reactor vessel ? 

Mr. Jounson. The exit temperature is 580° F. The inlet tempera- 
ture is 465° F. 

So we have an average temperature of somewhere in the order of 
525 degrees. 

Representative Hosmer. What is your pressure ? ae 

Mr. Jounson. The pressure that we are now designing to is 2,000 
pounds per square inch. We probably will lower this some to the 
order of 1,600 to 1,800 pounds as we get into more detail on the 
transient analysis of the operational problem. 

Representative Hosmer. This slurry goes through a conventional 
heating chamber ? 2 is 

Mr. Jounson. The system is very similar to that which is used 
for a pressurized water reactor. We have a reactor vessel where the 
fuel is heated and then circulated through a steam generator which 
is almost identical to that being planned for the Yankee Reactor, 
back through a pump to a reactor vessel. 

So the mechanical concept of the primary system and the type of 
components used, with the exception of the reactor vessel itself, are 
very similar to those that have been, and are being, developed for 
pressurized water reactors. 

The main coolant pump is a pump taken directly from the design 
of the pressurized water reactor, only the materials of the impeller 
and the hydraulics have been modified. 

Representative Hosmer. You get a good deal faster velocity at the 
impeller than your chart shows for the rest of the system ? 

Mr. Jounson. That is right. This is perhaps the main point where 
we have corrosion in the system. 

On the pumps which we are using on the smaller loops the velocity 
isabout 80 feet per second at the impeller. 

In the pump that we have in loop D, which is close to the prototype 
of the final plant, the velocity is down to the order of 50 feet per 
second. 

At 50 feet per second we do have some wear, but we believe that it 
isan acceptable wear rate and all that we would have to do would 
be to replace the impeller of the pump on a periodic basis of several 
years, 

Representative Hosmer. You mentioned your problem of the sepa- 
ration of the heavy water into its components. Do you still have that 
problem in this design ? 

Mr. Jounson. Yes; we do have decomposition of the water in the 
reactor vessel. 

One of the problems facing us is either the development of a 
catalyst that can be used with the slurry for recombination or the 
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development of an external system for recombining the gases in the 
plant. 

If we can develop a suitable catalyst for internal recombination this 
could reduce our cost estimate considerably from the $57 million thet 
we now have. 

Representative Hosmer. When the recombination occurs do you ge} 
the usual heat discharge ? 

Mr. JoHnson. Yes. 

Representative Hosmer. Where do you plan to take advantage of 
that in the system ? 

Mr. Jounson. If you have internal recombination the heat is dis. 
sipated right within the reactor vessel and you get full utilization of 
this heat. 

If you have external recombination this heat is lost. 

In the design that we now have with external recombination ye 
use part of this heat for feed water he: ating, but we do not recover all 
of it and that is another good reason why we would like to develop 
a suitable catalyst for internal recombination of this gas. 

tepresentative Hosmer. If you could do that, would it substantially 
increase the efliciency of the plant? 

Mr. Jounson. If we lost all of the heat of recombination, it would 
be about 5 percent of the heat output or about 1 percent on overall 
plant efficiency. 

We would gain part of this back if we used part of it for feed water 
heating. 

I think the gain that we would get in reduction in capital cost is 
the big factor for going toward inter nal recombination. 

Representative Price. Dr. Johnson, what do you think the advan- 
tage of your single region reactor w ould be to the Oak Ridge double 
region homogeneous ? 2 

Mr. Jounson. We use a much lighter slurry, a slurry that has a 
concentration of about a third to a half of that proposed for use in 
the blanket region in the two-region reactor. 

It turns out that the handling properties of this lighter slurry are 
very much better than with the heavier slurry. It appears that at 
about 600 or 700 grams of thoria per kilogram of water, the handling 
properties change quite markedly. 

The second advantage is that we do not have the highly acid cor 
region that is inherent in the two-region design and do not have the 
zirconium liner that separates the core region from the bl: inket region. 

The problem that Oak Ridge has run into is the corrosion of this 
liner. There are, on the other h: und, real advantages to the two-region 
reactor with respect to conversion ratio and I am sure that if thes 
problems can be satisfactorily solved, that the two-region reactor on 
a long term basis is probably a better reactor than what we are now 
contemplating. 

On a shorter term basis, however, we feel that we can build our 
type of reactor quicker, we obviate some of the problems I have pointed 
out, and the economics ‘still look ac eptable. 

Representative Price. Do you have a technical problem involving 
pumps in your single region ? 

Mr. Jounson. I missed the beginning of that. 

Representative Price. The pumps? 
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Mr. Jounson. The pumps? 

Representative Price. Yes. 

Mr. Jounson. The pumps would be quite similar in both plants. 
Most of the components we are developing for our type of reactor 
could be used almost without change in the two-region reactor with 
the exception of the reactor vessel itself. 

Representative Price. There has been some criticism directed to- 
wards the homogeneous reactor because of the possible high mainte- 
nance cost. 

Do you think that is equally applicable to the single-region and two- 
region ? 

Mr. Jounson. These costs would be identical for the two reactors. 
They are both high pressure reactors, they would both have to be 
completely maintained remotely. 

The cost of this maintenance is one of the questions which we now 
have to get an answer to. 

Representative Price. Do you agree that that is one of the serious 
problems inv olving the homogeneous ? 

Mr. Jounson. This is a serious problem for any liquid fuel reactor. 

Representative Price. It is more so in the homogeneous than any 
other. The pressure is so much that there is a greater problem in 
the homogeneous than almost any other type of reactor? 

Mr. Jonson. It depends again on whether you are referring to 
aqueous reactors. The liquid metal fuel reactor is a homogeneous re- 
actor and has exactly the same problem as the aqueous re: auctor. 

So the problem of remote maintenance is a problem which covers 
a wide variety of reactor types and anything that you can do in 
developing these techniques for one reactor is almost direc tly applica- 
ble to any of the other reactor types that need remote maintenance. 

Representative Price. Thank you very much. 

Representative Hosmer. Mr. Chairman, I have a question. 

Chairman Duruam. Mr. Hosmer. 

Representative Hosmer. In connection with this erosion problem, 
I presume you are doing everything you can to add lubrication to the 
slurry. Does that have an effect ? 

Mr. Jounson. You try to do this by preparing the slurry in the 
proper way. You can change the erosive properties of the slurry, 
depending on how you prepare it. You have to end up calcining 
material, and the temperature at. which you calcine determines the 
hardness of the material you are using. 

So you really do not have lubrication in the normal sense, but you 
do have some control over the erosive properties of the material. 

Representative Hosmer. Is there any way that has been investi- 
gated to repel this as much as possible from the surface of the highest 
point of erosion, say, electronically ? 

Mr. Jounson. We are not sure what the mechanism of erosion is 
right now. There is probably electrical repulsion that is taking place 
at the present time. 

We do know that we can change many of the properties of the 
slurry by the addition of various “types of additives which change 
the electrical charge on the slurry particles. 

We have a very intensive program underway on that particular 
problem. 
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Representative Hosmer. That is one of the avenues which will give 
some kind of solution to this problem ? 

Mr. Jounson. Yes. 

Representative Hosmer. As I understand your testimony, or Mr. 
Busby, the anticipated cost of this thing is around $108 million? 

Mr. Bussy. I think that is perhaps lumping together capital costs, 
research costs, and our estimated excess operating cost during the first 
5 years of plant operation. 

So that is quite an amalgamation of costs, not all of which are jn 
the same family. 

Representative Hosmer. That is the overall cost of the research 
and development 

Mr. Bussy. That is the total of all those costs. 

I believe that includes research and development. We are talkin 
here of $514 million we have spent to date. We are talking of $7 
million in 1958-59, an additional $18 million in parallel with con- 
struction and during the first 5 years of operation. 

That is $30 million for research and development; $57 million for 
capital cost. That is $87 million. 

And another $20 million of excess operating costs, which would be 
reduced however, by $5 million if there is a waiver of fuel and heavy 
water charges. 

Representative Hosmer. You are asking, then, roughly, for $25 
million from the commission ? 

Mr. Busey. That is what our proposal provides for, plus waiver of 
fuel charges and heavy water charges values at $5 million. That is 
$30 million in relation to the $108 million that you mentioned. 

Representative Hosmer. In other words, whether you did it all 
yourself or the commission did it itself, it would probably end up 
costing around $108 million. 

Mr. Bussy. That is true, as we see the figures today for this kind 
of plant. 

tepresentative Hosmer. If the commission did this job it would 
cost $108 million out of public money. If you do it, it will cost 
around $30 million out of public money, instead. 

Mr. Buspy. We believe this is an important. justification for this 
program. 

Representative Hosmer. Thank you, Mr. Chairman. 

Chairman Durnam. Your excess costs of $20 million are based on 
the differential in cost over a conventional type plant. 

Mr. Busry. During the first 5 years of plant operations, Mr. Dur- 
ham, we mentioned 9.3 mills was a levelized average annual cost for 
the nuclear plant. 

We compare that with about 8 mills for conventional plant. That 
is how this excess operating figure is arrived at. 

We have come to the conclusion that the worst period of time you 
have is the first 5 years. After you get by that, you aré going to get 
something that is very much closer to a comparable cost. 

Your nuclear plant has a shorter life, your depreciation will have 
taken effect and thus reduced your capital cost somewhat and you get 
down to a more livable basis. 

Chairman Durnan. I do not believe anybody has taken into con- 
sideration the operating costs over and above conventional power in 
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their calculations of the overall cost of the plant. I believe you are 
the first one that has entered this item into the field. 

Mr. Bussy. We thought it was the proper thing to take into ac- 
count because the dollars have to come from somewhere. 

Chairman Duruam. I think it is. 

Mr. Price? 

Representative Price. I have been thinking about the financial 
structure you mentioned. With the very nature of the setup of the 
utility, where profit is limited by control, it does not make much 
difference where the money comes from. It is the consumers’ and 
taxpayers’ money. 

Mr. Bussy. Every nickel that the Pennsylvania Power & Light Co. 
takes in comes from the customers and I believe that is true of every 
industrial concern in the United States. 

Representative Price. Since you are regulated and are under strict 
control, whatever you spend in this has to be reflected in the rates you 
assess the consumer ? 

Mr. Bussy. I think there is this factor in the situation. The con- 
sumer today is benefiting from very great advantages in technology 
that have occurred over the past years in which companies like West- 
inghouse have been great leaders and I think our own industry have 
contributed in some degree to developments which have produced 
better service at lower cost. 

[ think each generation of customers is getting benefits of the 
prior generations advances in research and is paying for research 
costs that a subsequent generation will benefit from. 

This is very true in nuclear power. 

Representative Price. I do not think very many people oppose 
Government assistance in this program. 

As a matter of fact, we recognize the fact that it is going to be 
necessary if you are ever going to develop a power program in the 
atomic energy field. It is just a matter whether we should do it 
openly and aboveboard. What many people do not like are hidden 
subsidies. As long as they are out in the open and aboveboard, I 
think you will find little opposition to them. 

Mr. Bussy. Certainly, Mr. Price, we are not trying to hide any- 
thing. 

I would say this: I think there is quite a difference between a pro- 
gram under which the Government imposes a program of nuclear 
powerplant construction and sale of power to the detriment of our 
industry and a program which permits our industry to participate 
in the development of nuclear power. 

Representative Price. We have never had such a proposal before 
the Congress in any form that I know of. 

Mr. Bussy. Lam sorry I did not catch that. 

Representative Pricer. We never have had such a proposal as that. 

Mr. Bussy. The viewpoint that we have taken on it is that basically 
the fuel situation in the United States does not require emergency 
development of nuclear power here, but that there are other con- 
siderations, foreign considerations that may do so. 

That is a proper basis for some Government participation, there- 
fore, in the development of nuclear power now. 

Representative Price. I think the proposal that many people mis- 
takenly opposed was to build Government-supported demonstration 
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plants to get them in operation as quickly as possible so that they 
would be available to American industry, utilities and equipment 
Beopie as quickly as possible. 

_ Xou say, yourself, that there is no possibility of getting your planj 
in operation before 1963. Many of them think 1964, because you say 
at the end of 1963. Many of us have thought the Government should 
get the thing going a litle bit faster. 

The only proposal I have ever seen presented to Congress is one 
to accelerate this program in the interest of all American business, 

Mr. Bussy. We certainly think that a program which is properly 
geared to the national need and provides for acceleration and does 
not certainly injure any part of the American industrial community 
would be a desirable one. 

Representative Price. It would not injure it and it would eer. 
tainly be a great benefit to it and it probably could be accomplished 
at great savings to the taxpayers and to the consumers of the Nation, 

Mr. Bussy. We have not defined a program, so perhaps we are not 
at any different point of view. 

Representative Price. We attempted to define such a program, 
Many people who just did not think it through too clearly opposed 
the program. 

Mr. Busspy. As a company, we are certainly very much concerned 
about the implications of the preference clause tied in with a Goy- 
ernment powerplant program. 

There is no doubt about that. You do know that, of course, from 
many discussions. 

tepresentative Price. There has never been any suggestion in the 
atomic energy field that a preference clause be tied in with that. The 
people interested in the acceleration of this program have done every- 
thing possible to avoid that issue being involved. 

The only ones that ever bothered to involve this are the people op- 
posed to the accelerated program. 

Mr. Bussy. My own personal concern has been that a program 
would develop that would actually have the effect of taking sides as 
between public power and private power. 

Now, I think that it would be most desirable if a program could be 
worked out which would not have that effect. 

Representtative Price. Of course, I think such a program was 
worked out. I think it was mistakenly opposed by people who say 
that they favor an accelerated program. We took every possible step 
to make certain that whatever demonstration plants were built were 
built on Government installations not in competition with any exist- 
ing power company. We did everything that we could to keep that 
question out of the effort to accelerate this program. 

The only people who put it in were those who were opposed to the 
accelerated program, who are throwing it out as a way of developing 
opposition to the program. 

Mr. Bussy. We would not have started our program and spent $54 
million and been prepared to spend more if we were not in favor of the 
prompt development of nuclear power, Mr. Price. 

Chairman Durnam. Thank you very much, Mr. Busby and Mr. 
Johnson. 

Mr. Bussy. Thank you, sir. 
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Chairman DurHam. Without objection the report will be placed in 
therecord by reference. 

Mr. Bussy. We appreciate the opportunity to appear before your 
committee, sir. 

Chariman Durnam. Thank you very much. 

The next witness is Daniel Kimball, president of the Aerojet Gen- 
eral Corp. 

Weare glad to have you here this morning, Mr. Kimball. 


STATEMENT OF DAN A. KIMBALL, PRESIDENT, AEROJET 
GENERAL CORP. 


Mr. Kimpaut. I have a short statement I would like to read to you 
and discuss it briefly. 

Chairman Durnam. All right, sir, you may proceed. 

Mr. Koweaut. Mr. Chairman and members of the committee, I 
appreciate very much your invitation to appear before you. a have 
observed the work of this committee for a long time, and I think you 
have had a great and beneficial influence on our progress in nucleonics. 

My testimony today will concern three aspects of nuclear research 
and nuclear weapons production; first, the security regulations of 
the Atomic Energy Commission as they apply to contractors; second, 
patents on nuclear inventions; and third, the place of industry in 
the production of nuclear weapons. 

The Aerojet-General Corp. has many classified contracts with the 
military services that are under Department of Defense security regu- 
lations. It has other contracts that are under AEC security rules, and 
we have had at least 1 project where the 2 systems of security over- 
lapped. 

In the latter instance we found that dual systems of security control 
led to confusion. There were times when men doing similar work 
under Atomic Energy Commission and Air Force contracts could not 
discuss identical documents because they had received them from 
different sources. That was on a matter of great importance to the 
defense of the United States. 

Iam glad to be able to say that procedures have been established 
to expedite correction of a situation like that. 

However, the fact remains that a man with Atomic Energy Com- 
mission clearance for one job does not have clearance for another. 
Under Department of Defense rules, a man cleared for secret classi- 
fieation may be given, if the contractor determines a need for it, secret 
information on matters other than those on which he was working 
when given clearance. 

In my opinion, compartmentation of knowledge has cost the United 
States much priceless time. For example, with respect to the storage 
of classified material, the Atomic Energy Commission attaches the 
same level of important to confidential-restricted data that the 
Department of Defense attaches to top secret. 

The higher level of security precedures demanded by the Com- 
mission was promulgated when this country alone was believed to 
have the atom bomb. That reason certainly is not valid today, as I 
See it, 

[Ido not object to strict rules, strictly enforced. But I think no 
security would be comprised were one set of regulations established 
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for both the Atomic Energy Commission and the Department of 
Defense. 

I recommend that to increase the tempo of the defense program, this 
committee take what steps are necessary to bring about the conformit 
in the security measures of the Commission and the Department. 

In the area of patents, also, private industry receives different 
treatment from the Atomic Energy Commission than from other 
Government agencies. 

Under the Atomic E nergy Act of 1954, if anyone with any kind of 
relationship with the Atomic Energy C ommission makes an invention 
pertaining to atomic energy, that invention is deemed to have been 
made by the Commission. 

That’s true whether it cost the Government a cent or not. Therefore. 
the Atomic Energy Commission may preempt any patent. Should 
the Commission exercise its right, it may license any American to 
utilize the invention. 

To me this appears a way to stop industrial research in nucleonics, 
If research results in invention, those who conduct research at their 
own cost have no more rights in their work than those who have spent 
nothing. 

When work done under Government contract has patentable results, 
they should be licensed free to the Government, of course. That is 
done in nonnuclear fields. For example, Department of Defense con- 
tracts protect the Government fully. But they also protect the in- 
ventor against infringement for commercial purposes, which is the 
basis on which American industry was built. ‘That provides industry 
with incentive to work in new fields. 

Besides having automatic preemption rights to patents for most 
inventions not made under specific contract, the Atomic Energy Con- 
mission goes further in its contracts. The Commission’s manual pro- 
vides for three types of patent clauses, A, B, and C. In practice, the 
clause almost invariably included is type A, which takes all title and 
goes far beyond protecting the interest of the Government. 

Under that clause the right to apply for all domestic and forei 
patents belongs to the Commission, and a contractor must even anal 
to the Atomic Energy Commission for a license to use what he has 
invented. Any American citizen can make a similar application and 
almost automatically acquire a license to use the invention. 

The right of the Atomic Energy Commission to apply for foreign 
patents has been exercised at Government cost for the expenses of 
filing and for foreign taxes. Industry might make use of foreign pat- 
ents, but I do not see their value to the Commission. The United States 
never has sued anyone for infringement, so why need it own patents! 

Besides that, the Atomic Energy Commission does not file as many 
foreign applications as it is possible to file, American citizens arent 
allowed to file but foreign citizens are, and the fruits of America 
ingenuity are being lost as a consequence. Of equal importance is the 
fact that industry is being deterred from entering this field. 

With a view to encouraging rather than discouraging advances in 
the nuclear field, I urge that the act be amended to provide full pro 
tection for the Government, but to give some protection to industry 
as well. This can be done by allowing contractors to own patents 
nuclear inventions, subject to license to the Government. 
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This brings me to the subject of how much industrial participation 
there should be in the development and production of atomic weapons. 

The Atomic Energy Commission has followed a practice of develop- 
ing nuclear weapons in its own facilities. In the light of American 
history whether that method assures us the best weapons possible seems 
open to question. : 

For generations the Army and Navy made most of their own weap- 
ons, exc cept in time of war. In consequence, each war has found Amer- 
ican industry unprepared to support the military immediately. 

The wars have lasted longer than they need have, and been vastly 
expensive in men and in money, because ‘industry was not able sooner 
togive our forces what it took to win. 

It is fair to say that Government arsenals are not always the places 
where technical advance is most rapid. Sometimes we have been criti- 
cally handicapped during years of war because Government plants 
have not developed suce essful we: ipons. American torpedoes of World 
War IT are an example. 

The nuclear weapons of the United States are designed chiefly at 
Livermore and Sandia. Whether they are the best that ‘could be made, 
or nearly so, nobody knows, because nobody else has had an opportunity 
to try to improve them. 

Considering the variety and size of the industrial organizations now 
capable of working on design and development of such weapons, I 
regard the present system as less than the wisest. 

Into the development of very complex devices goes one factor more 
important than any other. That is an intuitive feeling for what is 
right, something that comes only from experience and familiar ity with 
similar problems. 

Industry is making the vehicles to deliver atomic warheads. In that 
area there cannot be too close an association between the men who de- 
sign the warhead and those who design the delivery system. 

In nonnuclear systems that close rel: ationship makes the werk of each 
group better, and we need in every way we can to try for the best in 
nuclear weapons. 

If we are to develop the most effective weapons systems possible, the 
systems designers should have a hand in the design of the weapon itself, 
especially as relates to ruggedness, safety, readiness for manufac ture, 
and suitability for field use. That means testing by the manufacturer, 
as well. 

Production engineering certainly should be carried out by those who 
will be called upon to produce e nuclear weapons in large numbers if 
they are needed quickly. 

To provide in the nuclear field against the timelag that has been a 
feature of the arsenal concept of producing weapons, I recommend 
that the Congress direct the Atomic Energy Commission to put a much 
wider industrial base under its weapons programs. That work should 
be spread now to the industries that obviously will be asked to partici- 
pate in it at a time of crisis. 

Mr. Chairman and gentlemen, I want to thank you again for inviting 
me to testify, and I will be very happy to answer any questions you 
may have. 

Chairman Duruam. Mr. Kimball, you present a very thoughtful and 
provoking problem. There have been many people thinking : about this 
problem and this type of procedure. 
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I guess we got into this socialized structure of developing this weapon 
because of the very nature of the beginning of it. 

It has been very difficult to get out of it. It isa little different picture 
from the average weapon, do you not admit that ? 

Mr. Kiweauy. Mr. Chairman, it was at the start because the knowl. 
edge had to be held in the Government and we hoped that no other 
government would get this knowledge. However, since it now seems 
that it is not the exclusive property of the United States, it might be 
well to see if this work could be spread to other people. 

I think industrial organizations could scabity improve on the war. 
head. I have no means of knowing that because we are not allowed to 
see it. 

Chairman Durnam. I think I agree with you on that part. 

It has been historically in the development of all types of weapons 
from the beginning time that American industry has ae a good job 
on all of the different types of weapons, at a faster pace and probably 
more efficient than the Government and at less cost. 

But as we stand today, do you feel it would be a wise recommenda- 
tion for the Congress to close the laboratories and say to industry, 
“Here, take this job and go out and do it”? 

Mr. Krupa. No, sir; I don’t think you can close very quickly the 
laboratories you have. They have done some fine work. 

I do say over a period of years industry should be phased into this 
work gradually and evaluate it to see if they can do it better. 

Chairman Durnam. That was the intent of Congress in adopting 
the 1954 act. Our effort then was to get this whole business out into 
private enterprise in the long run. They have done a pretty good job 
so far at least of getting some of it out. 

I think it is still overclassified, I agree with you on that. I think 
that is one of the problems that we face. 

Mr. Kimpartu. Under war stress, Mr. Chairman, you have the best 
talent in the world in those industries. As the business goes along for 
a number of years much of that talent will tend to leave to get into 
other fields or nuclear field outside of the Government. 

We have some of those people now. It seems that with the engi- 
neering knowledge and production knowledge that companies will 
have, I recommend that it be looked into to see if they can be phased 
into important parts of this work. 

I don’t think it can be done quickly, but I think it should be looked 
at over a long period of time and some advance made in it. 

Chairman Durnam. You were connected with the Defense Depart- 
ment here for quite a long time. You know what the problem is. 
You see the private-enterprise picture. 

Mr. Kimpatu. It is very difficult to close a Government arsenal; I 
know that. 

Chairman Durnam. I see no reason in the world why a man should 
not, if he has spent all of his funds on a project, he should not be 
allowed a patent on it. That is part of incentive in development. I 
cannot see why that should not be done. 

Mr. Price? 

Where it is done for fun, I think it is a different problem. 

Representative Price. Mr. Kimball, do you know any concrete in- 
stances or can you cite any concrete examples where the Atomic 
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Energy Commission has preempted patents from organizations that 
have Mevehioed 7 entirely with their own funds? 

Mr. Kreary. I do not have any examples with me at the present 
time, Mr. Price. I think I can find them for you and I will be glad 
tosend them to you. 

Represent: itive Price. You know the Commission has authority 
to waive in such instances. If there are examples to support your 
statement here, I would like to have them. 

Mr. Kimpati. Conformity with the kind of patent regulations that 
the Defense Department has which protect the Government pretty 
well, would simplify the work a lot. 

Chairman Durnam. I do not see why some man cannot have one 
type of information and cannot talk to another individual about a 
type of information that is of concern to the War Department or 

tomic Commission, either. That does not make good business sense. 

Mr. Krueary. You get some peculiar things in security. For in- 
stance, here is the front page of exactly the same report. We got a 
fund report from the Atomic Energy Commission and one from the 
Air Force. Anyone with a secret clearance from the milits ary cannot 
look at the report we got from the Atomic Energy Commission, 

Representative Price. They are identical reports ? 

Mr. Kimpary. They are. 

Chairman Duruam. That does not make sense. 

Mr. Kiweauti. Those are the things that give you a little trouble 
now and then. That is one reason why some of these security regula- 
tions can be cleared up and still provide adequate security. 

Representative Price. If a contractor that has just completed work 


on one AEC contract and the company seeks to move into another 
project, does the employee require further clearance before he can 
move to the new project ? 

Mr. Kimpatu. Yes, sir. You get a clearance from the Atomic En- 
ergy Commission for a man to work on one project. You cannot put 
him on some other project without specific clearance. 

Representative Pricer. Even though he has the top priority clear 


ance ¢ 

Mr. Kimpatyt. We have to get permission to move him from one 
to the other. 

Representative Price. I might see where you might need permis- 
sion. Is it merely a matter of getting permission to move him, or do 
you have to go through the whole process of clearing him? 

Mr. Kimpari. You don’t have to clear him again. 

Representative Price. I can see where you might require permis 
sion because you would want to know the personnel working on the 
various projects, otherwise you would have a pretty loose security 
system. 

Mr. Kiapari. On the Defense Department contracts if a man is 
cleared for secret, has a need-to-know, and can construct something, 
We can move him into a project without any trouble. 

tepresentative Prick. There are different grades of security clear- 
ance. I can see where it would be possible that a man might be in- 
cluded for some type of secret information, but not complete Q 
clearance. 
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Mr. Kimpatu. If he is cleared for secret the contractor can make 
a determination whether he should move him to another project with- 
out asking anybody. We can make that determination ourselves, 

Representative Price. Well, that is something to look into, al- 
though I can see some reason for the nec essity of ¢ oordins ation of such 
a move so that everyone would know who is entitled to work on the 
project and who was not. 

Mr. Kimpauu. My only reason for bringing it up is that in the day 
to di ay ’ 

Represent: itive Price. I think that you do a service in bringing it 
up. It is something for us to look into to determine whether it is 4 
sound policy, particularly this interservice clearance, I think there 
should be some coordination in that. 

I think you do a service by bringing it up. It is a problem for the 
committee to check into to see if it is a sound policy matter. 

Does Aerojet have access to information on the controlled thermo- 
nuclear program ? 

Mr. Kimpatu. No, sir. 

Representative Price. Have you ever sought it? 

Mr. Kimpauti. We have some people who have worked on it, but 
we have done no work on the thermonuclear program. 

Representative Price. You have never sought access to information 
on it? 

Mr. Krmpati. No. On certain projects we will have, for instance, 
on the Rover project, which is nuclear rocket, we don’t do any of the 
nuclear work, we don’t have access to it. 

We make the hardware that goes with it. 

Representative Price. Thank you very much. 

Chairman Duruam. Mr. Hosmer? 

Representative Hosmer. I am glad to see you again, Mr. Kimball. 

In connection with your recommend: ation that industry get into the 
weapons-manufacturing business, you did not go into any details with 
respect to the security problem. 

I am wondering if that is not a more or less insurmountable one 
because you talk of the variety and size of industrial organizations 
that could get into this. If you spread this out all over the country, 
you have an almost insurmountable problem, do you not? 

Mr. Kimpauu. I don’t believe so, for this reason: All our work in 
Aerojet is done under security regulations with the Defense Depart- 
ment. Most companies that do work for the military have some very 
strict security regulations that they abide by. So the security prob- 
lem, it does not seem to me, is any great problem, because your peo- 
ple are very carefully cleared. 

Anybody that is cleared in our plant for secret has to be a fairly 
substantial citizen. 

Representative Hossrer. Every time you bring in a person who is 
cleared, you bring in a potential risk. I do not mean that he is, but it is 
one more place from which a leak could be made, and when you trans- 
fer oper: ations to new factories or organizations, that enlarges the 
whole pli int security problem. It seems to me that we would get into 
a pretty large field here if we followed your suggestion. 

Mr. Kimpats. If nobody else had the atomie knowledge, I think 
that would be true, but I do not think we have any corner at the 
moment. 
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Maybe we are kidding ourselves a little bit about this security. 

Represent: itive Hosme r. There may be parts of them they have that 
we do not have and vice versa. 

Mr. Kimpauy. Some of the things we put under security looks ridic- 
ulous. We have very tight files and then we read about them in the 
newspapers next mor ning. 

Ithink security does two things: It costs money and it costs us much 
time because to abide by the security rules which you have to do is a 
time-consuming operation. 

At our plant in Sacramento, we have to have a guard force, that is 
75 percent as large as the Sacramento police force. 

Representative Hosmer. The only other think about it in that con- 
nection is the fact that there are weapons today in the megaton range 
that I do not know how much more improvement 1S, either from a 
national defense standpoint or a moral standpoint, desirable on that 
capac ity of weapon. 

Mr. Kimpat. I think most companies handle security pretty well 
because they want to hold their proprietary knowledge and I think 
they do it pretty well. 

Representative Hosmer. I do have a question in respect to your 
patent suggestion. I wonter if Aerojet General has been discouraged 
in mi aking any endeavors on account of the present patent provision. 

Mr. Kiweat.. We don’t discourage easily if we think something has 
to be done. ‘These are some of the roadblocks we ran into. We 
thought we would like to bring them up as a matter of record. 

We go ahead and do the things we need to do. If we have some- 
thing that we don’t like, we take an opportunity like this to holler 
about them. 

Representative Ilosmer. I guess you are doing all right. I saw the 
Wall Street Journal this morning; you are making a 10 to 1 stock 
split. 

Mr. Kimpati. We are doing the best we can. 

Chairman Duruam. Thank you very much, Mr. Kimball. We are 
glad to have had you. 

Mr. Kimpatn. Thank you, Mr. Chairman, 

Chairman Durnam. The next witness is Mr. Biemiller, a former 
colleague of ours. 

We are glad to have you with us, sir. Will you come around, Mr. 
Biemiller. 


STATEMENT OF ANDREW J. BIEMILLER, DIRECTOR, DEPARTMENT 
OF LEGISLATION, AFL-CIO 


Mr. Bremitter. Thank you, Mr. Chairman. 

Chairman Durnam. You may proceed with your statement, sir. 

Mr. Bremitier. Mr. Chairman, I am very glad to be here. 

Mr. Chairman, my name is Andrew J. Biemiller. I am director of 
the legislative department of the American Federation of Labor and 
Congress of Industrial Organizations. I am also chairman of the 
AFL-CIO’s staff committee on atomic energy. 

I am accompanied by Seymour Brandwein, the secretary of our 
staff committee on atomic energy, and John Curran, an AFL-CIO 
legislative representative. 
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I am pleased to appear on behalf of the AFL-CIO to give our views 
on certain aspects of atomic development during the past year. 

The American labor movement is very much ‘interested 1 in our Na. 
tion’s atomic program, not only as workers handling hazardous atomic 
materials, but as consumers and as taxpayers with a huge financial 
investment in atomic development, and as responsible citizens anxious 
to see our Nation and the world gain rapidly the many benefits avail- 
able from constructive uses of the atom. 

These comments will be brief, concentrating on only several aspeets 
of the atomic program. I would also like to submit for the record as 
part of this statement a copy of the policy resolution on atomic ener 
development adopted at the conference of the AFL-CIO less than 
3 months ago, in December 1957. 

I regret “to say that our comments necessarily must largely repeat 
the observations we made last year and earlier, for the weaknesses ap- 
parent then, particularly in the power development program, are still 
present and are even more disturbing today. Let me emphasize several 
major points: 

First, America’s rate of atomic power development is still highly 
inadequate. The Government should undertake promptly to construet 
and operate several large-scale atomic powerplants to gain the practi- 

cal experience and knowledge necessary for the United States to be: able 
to provide effective world leadership i in this field and to provide needed 
impetus for development for domestic needs as well. 

Secondly, we believe the past year offers cause for increased con- 
cern about the hazards of radiation to workers and to the general pub- 
lic, for there has been an increased tendency to minimize or disregard 
the very real dangers which go hand in hand with our atomic growth. 
The year has also seen disturbingly little progress toward “needed 
improvement of workmen’s compensation legislation to meet radiation 
hazards. 

And thirdly, there continues to be a real need for a more effective 
means of considering certain specialized labor-management matters, a 
need which we believe can be met through est: ablishment of a st: itutory 
labor-management committee to work with the Atomic Energy Com- 
mission. 

Let me discuss each of these points in a bit greater detail. 

Atomic power development: On the question of atomic power devel- 
opment, the AFL-CIO has been disturbed that the rate of practical 
progress has fallen far short of what the United States should and 
could have achieved. 

Although we apparently have been making good headway on re- 
search and technical development, our forward movement on practical 
application has been at only a plodding pace, considering the efforts 
this country could readily have undertaken. 

Other countries with lesser resources have meanwhile pushed ahead 
and are demonstrating that a forceful program can make great strides 
in a short time. 

The United States, however, simply has not moved with an ade- 
quate sense of urgency on the task of actually constructing and op- 
erating large-scale power reactors. Without large-scale construe- 
tion and operation, we lack the practical economic ‘and technical ex- 
perience needed for rapid progress at home and effective aid abroad. 


seve 
Gov 
we | 
quic 
sigr 
and 

T 
to |] 
lars 
cor 

T 
thr 
whi 
eco’ 

7T 
Is § 
gra 
pre 


bil 


wit 
r 


for 
mu 
in¢ 
Ge 
tw 
lin 
ac 
se] 


co 


ews 


Na- 
mic 
Clal 
ous 
ail- 


acts 
l as 
rgy 
han 


eat 
ap- 
till 
ral 


hly 
uct 
cti- 
ble 
led 


Ol- 
ub- 
ird 
th. 
led 


ion 


ive 
3. a 
ry 
m- 


el- 
cal 
nd 


re- 
al 
rts 


ad 


les 


ATOMIC ENERGY INDUSTRY 301 


The Atomic Energy Commission has invariably insisted that the 
initiative for construction of atomic plants must come from private 
enterprise—and that the Government should not act on its own. 
We believe that private initiative is important and should be en- 
couraged, but not to the point where the Government abandons re- 
sponsibility to provide leadership and necessary initiative. 

It is now evident that predictions of growth of atomic plants by 
1960, which were based on the assumption that private industry 
would push ahead on construction, will not be achieved or even ap- 
proached. Cost uncertainties and technical problems have produced 
slowdowns and cutbacks in announced plans and abandonment of 
potential projects. — 

It is clear, as private industry has now come to acknowledge pub- 
licly, that in the face of financial and technical problems private 
efforts alone will produce a very slow rate of progress, slower than 
in a number of other countries, slower than that required by our in- 
ternational leadership responsibilities and slower, indeed, than the 
rate desirable even for our long-term domestic needs. 

This is why the Government itself must move ahead to construct 
several major atomic plants. Nor can we afford any delay in such 
Government action, for decisions today will determine how effectively 
we can apply atomic power several years from now. If we proceed 

uickly, we can still lead the world in atomic development and in 
significantly hastening the day when atomic power will be a valuable 
and widespread reality. 

The objective of the Government construction program should be 
to put into practical operation as early as possible several types of 
large-scale atomic plants which can meet needs abroad and can be 
competitive in the higher-power-cost regions of our own country. 

This should not detract from the longer-run goal of developing 
through additional research other more efficient types of reactors 
which could provide even lower cost atomic power which would be 
economically desirable throughout this country. 

The Government program should not be a mere token effort. There 
isa real danger that the same factors which prevented such a pro- 
gram in the past could trim down to meaningless size and impact any 
program. of direct Government action in the future. 

An even more serious danger is that the Government’s responsi- 
bility may be limited to providing the money for industry to proceed 
with construction on some so-called partnership basis. 

The Government must do more than lay the financial groundwork 
for making atomic investment profitable for private industry. It 
must do more than merely fill the financial vacuum caused by private 
industry’s inability or refusal to provide the necessary financing. 

It must see to it that the people get their money’s worth from their 
Government’s expenditures. It must make certain that the expendi- 
tures are made in the general interest and not merely to enrich a 
limited number or a particular firm. 

This can best be achieved in this field through direct Government 
action and responsibility, with private industry contributing through 
service as contractors carrying forward the actual work. 

In many instances, of course, the Government will and should 
continue to extend financial aid, primarily through research and de- 





302 ATOMIC ENERGY INDUSTRY 


velopment assistance, to private firms in atomic power development 
activities. 

Here the public interest requires that, if the Government is to bear 
a substantial part of the costs, it should see to it that the projects in. 
volved are properly administered and that the technical and scien- 
tific advances they produce remain in the public domain. 

In this connection, it is extremely important to extend the atomic 
energy law’s patent provision (sec. 153), which provides the av 
thority for the Government to require the cross-licensing of privately 
owned patents when needed in the public interest. 

This provision, now scheduled to expire in September 1959, should 
not be permitted to die. It is particularly important to rec ognize, 
not only that chances are still good for a domination patent to be filed 
after 1959 in the atomic fission field, but most certainly also in the 
relatively new and vast thermonuclear field. 

We urge that this basic public protection be extended indefinitely 
at this session of Congress. The enacting of such extension this year 
would make clear, well in advance, to companies which may be hold- 
ing up on patent development and announcement until after the mid- 
1959 scot-free date that they do not stand to gain from such deferral 
of technical progress. 

Hazards of radiation: There is a general awareness of the fact that 
the uses of atomic energy are accompanied by hazards of radiation 
to the workers involved and to the general public. But we fear that 
there may be lessened concern over these hazards because of the ap- 
parently good safety record to date and because of pressures for econ- 
omy whic h may lead to skimping on safety control measures. 

We are looking forward to later hearings of the committee on 
radiation hazards and on workmen’s compensation to present our 
views in greater detail. But I do wish to stress briefly several points 
at this time. 

The first is the important fact that public and worker confidence 
in our atomic program rests largely on the ability to control and as- 
sure safety. If the radiation ‘accident rate were suddenly to in- 
crease, or if it were discovered that the small radiation doses many 
workers have absorbed with no apparent immediate effect actually 
have long-run adverse effects, or if several dramatic radiation inel- 
dents were to occur, many workers and a great part of the public 
would lose confidence in the wisdom and safety of atomic uses. 

Such a loss of confidence could seriously disrupt and hamper atomic 
progress. The need for effective safety controls 1s constantly required, 
not merely for the sake of workers and citizens who may be direetly 
endangered, but for the very success of the atomic program in general. 

You will recall the incidents in the city of Houston last year in 
which some radioactive material was accidentally released. A telecast 
on the Columbia Broadcasting System last Sunday night, presenting 
the families directly affected, Teviewed how the contamination of sev- 
eral workers and their possessions in the Houston situation touched 
off near panic among their neighbors. 

The program, appropriately titled “Enter With Caution—The 
Atomic Age,” well illustrated the potential frightening effects on the 
public of even a relatively minor radiation ace ident—and thereby 
underscored the importance of strict observance and enforcement of 
safety standards. 
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On another point, we have not had an opportunity to check in 
detail, but we are surprised to discover that the Soviet Union, despite 
its obvious desire for speedy atomic development, has apparently 
established some tighter safety limits than the United States has. 

The Soviets app: rently have established a slightly more restrictive 
maximum radiation exposure limit and they provide for shorter 
hours (6 or 5 a day with a full normal day’s pay) and longer paid 
vacations (24 days or 30 days a year) for workers in atomic activities. 
We suggest that it might be helpful if the committee could explore 
this more fully. 

The increasing signs of an effort to turn over to the States the 
Federal program controlling the hazards of radioisotope uses are also 
disturbing. 

Several States have shown a constructive interest in a radiation- 
control program and have regulated to some extent X-ray and other 
radiation hazards not controlled by the AEC. Perhaps these few 
States could, at least in their initial enthusiasm, maintain reasonable 
controls if the AEC relinquished its responsibility, but the bulk of the 
States are neither adequately interested nor equipped to do the job. 

Any program to cut back on Federal responsibility for safety in 
this area and to cede the job to the States would be a serious dis- 
service to the safety of American workers. We emphatically oppose 
any such backtracking in this vital health and safety area 

The States have amply demonstrated their unconcern with radia- 
tion hazards by their record in a related field. With few exceptions, 
the States have failed to revise their workmen’s compensation legisla- 
tion to take account of the special problems and needs posed by the 
peculiar nature of radiation injury. 

Some of the State laws do not offer any protection to workers 
against radiation-induced disability and virtually all fall short of 
reasonable protection in one or more significant respects. 

We are convinced that the need for adequate compensation pro- 
tection in this unique field can be met only through Federal action. 
Later in this session of Congress we hope to have the opportunity 
toexplain this need fully. 

Labor-Management Committee: Finally, we wish to urge the com- 
mittee to examine anew a proposal we have advanced for some years, 
the establishment of a statutory Labor-Management Advisory Com- 
mittee to the Atomic Energy Commission. 

The atomic industry presents a host of peculiar and complex prob- 
lems of special labor-management concern. These include particu- 
larly the health and safety matter, the personnel difficulties still 
arising out of security regulations, the collective bargaining pro- 
cedures which need special adapting to the defense-related character 
of most atomic installations, and the special manpower and training 
problems. 

The presence of continuing expert groups, drawn from the ranks 
of both management and labor, would serve helpfully to develop and 
maintain solutions more satisfactory to both management and labor 
than has often been the case to date. : 

Mr. Chairman, we appreciate the opportunity to meet with the com- 
mittee. We will be glad to supplement our comments on any point in 
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this brief statement. And we trust we will be able to join in the com. 
mittee’s examination of specific problems later in the year. 
Chairman Duruam. Thank you very much, Mr. Biemiller. 
Do you desire this resolution to be included in the record? 
Mr. Bremiuier. Yes, sir. 


Chairman Duruam. Without objection, it may be included in the 
record. 
(The resolution referred to follows :) 


RESOLUTION No. 147, Atomic ENERGY ADOPTED AT SECOND CONSTITUTIONAL Coy. 
VENTION OF THE AMERICAN FEDERATION OF LABOR AND CONGRESS OF INDUSTrRIay 
ORGANIZATIONS, DECEMBER 1957 


The peaceful use of atomic energy has caught the imagination of the world, 
The atom stands as a symbol of a brighter future. The AFL-CIO believes that 
America must strive to transform that symbol into meaningful reality by ex. 
tending vigorous leadership and aid in accelerating constructive use of atomie 
energy around the world. 

Already many nations have demonstrated their need and eagerness for bene. 
ficial atomic uses by undertaking ambitious programs to develop peaceful atomic 
energy despite limited resources. The prime goal has been development of elee- 
trie power, although valuable industrial, agricultural, and medical uses are algo 
being sought. 

Thus Great Britain has already put into effect the world’s first large-scale 
generation of electric power from atomic fuel. Six western European nations 
have established a cooperative atomic power effort, the Euratom program. On 
a worldwide basis, the International Atomic Energy Agency has been set up by 
some 80 countries to hasten and spread peaceful atomic benefits. 

Russia has not dawdled on the atomic front. It has pushed ahead on major 
atomic power projects and it has well recognized the world significance of peace- 
ful atomic development by aiding its satellites and offering atomic aid to other 
countries willing to turn to it. 

The United States led the way to development of the atomic bomb and at the 
end of World War II it led the world in atomic technology. It has since let 
its leadership fade. It has failed to do all it could or should to provide leader- 
ship to the free world in the practical peaceful applications of atomic energy, 

Beginning with the passage of the 1954 amendments to the Atomic Energy Act, 
the United States Government has depended primarily on the hope and expecta- 
tion that private industry in this country would more completely develop the 
atomic reactors and technology necessary for widespread application of atomic 
energy to the production of power and other peaceful uses—even though the 
cost and technical problems are so great and the prospect of immediate financial 
returns so meager that it is unreasonable and unrealistic to expect private in- 
dustry to carry forward an adequate program. 

The result has been inadequate progress, particularly in the construction of 
full-scale demonstration power reactors. Without such full-scale reactors, we 
cannot adequately gain the economic and technical information and experience 
we must have in order to be able to furnish maximum practical assistance 
abroad and to achieve more rapid progress toward lower cost power at home. 

The Federal Government must initiate a vigorous program of atomic develop 
ment and world leadership in peaceful applications of the atom. It should 
make the providing of effective peaceful atomic aid to other nations a national 
objective of high priority. It must demonstrate that we can apply atomic et 
ergy as effectively for the benefit of mankind as we have in developing atomic 
weapons that can destroy mankind. 

Such a program requires that the Federal Government undertake promptly 
to construct and operate a variety of full-scale atomic powerplants in the 
United States for demonstration purposes. It is not enough to give financial aid 
to private enterprise to get it to undertake some of this task. Indeed, there are 
signs that the financial aid already extended may be so large as to make a 
mockery of the phrase “private enterprise.” 

It must also be kept in mind that if the Government is to foot a substantial 
part of the costs, it must assume responsibility for seeing that the projects in- 
volved are properly administered and that all resulting technical and scientific 
developments remain in the public domain. 
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The spread of atomic uses is unfortunately accompanied by the threat of radi- 
ation hazards to worker and public health and safety. Radiation hazards are 
too serious to permit questionable safety standards or lax or haphazard appli- 
cation of regulatory measures. Apart from concern for the welfare of indi- 
viduals involved, the occurrence of major radiation accidents could quickly 
disrupt atomic development by causing a general loss of confidence in and 
opposition to peaceful uses of atomic energy 

It is important, therefore, that the Congress review periodically the existing 
machinery for protection against radiation hazards and take steps to increase 
the effectiveness of that protection. The Congress should also examine the ad- 
yisability of permitting the Atomic Energy Commission to regulate the industry 
which it has the obligation to promote. The need for such examination has 
peen shown in the hearing held on demand of several AFL-CIO unions, con- 
cerning the safety aspects of the Detroit Edison Monroe reactor project, in which 
the AEC authorized construction of a dangerous type of reactor in a densely 
populated area in Michigan. 

The Atomic Energy Act imposes on the AEC the responsibility for pro- 
tecting health and safety in this field. The current effort of the AEC to shift 
to the States part of its responsibility must be resisted. This effort has been 
aided by the Council of State Governments, which has recommended that major 
segments of this responsibility be relinquished to the States. The States do 
not have adequate staffs or funds to assume these functions. 

Even present State functions, such as workmen’s compensation and medical 
eare for injured workers, have not kept pace with the risks of this new industry. 
The States have shown little disposition to modernize compensation legislation 
to take account of the special nature of radiation effects. Some State compen- 
sation laws do not clearly cover radiation injury, others do not allow for de- 
layed effects of radiation, and others are inadequate in still other respects. 
Amendments on radiation coverage have been enacted in some States, but still 
have gone only part way toward providing adequate coverage. 

The AFL-CIO is convinced that adequate workmen’s compensation pro- 
tection for all workers exposed to radiation hazards can be assured only through 
enactment of Federal legislation in this field : Therefore, be it 

Resolved, That the AFL-CIO dedicates its efforts to gain development of 
peaceful uses of atomic energy as rapidly, fully, equitably and safely as possible. 
so that the atom’s promise may more quickly be realized in improved standards 
of living around the world. To this end, we urge that: 

The United States should provide effective leadership and aid in inter- 
national activities to promote peaceful use of the atom. This should include: 
(a) Full support of efforts of the new International Atomic Energy Agency to 
aid and share atomic progress for the benefit of the peoples of the world; 
(6) encouragement and assistance to appropriate regional organizations such 
as Euratom which make it possible for a number of countries in a particular 
region to pool resources to develop a common program in the general benefit: 
and (c) direct United States aid to individual countries. 

The AFL-CIO endorses the proposal of the International Confederation of 
Free Trade Unions to establish a liaison office with the International Atomic 
Energy Agency. 

The United States Government must undertake promptly to construct and 
operate full-scale, demonstration atomic power reactors. 

The Federal Government must also be vigilant to the end that atomic devel- 
opment proceeds in the public interest and Federal licensing standards must 
be established and maintained for this purpose. While encouraging broader par- 
ticipation by private industry in atomic activities, the puble must be given full 
protection against the development of private monopoly in any aspect of this 
industry. 

The public’s interest also requires that full information be provided on peace- 
ful atomic programs. Restrictions on the publication of nonmilitary atomic 
information should be eliminated. 

The program of Federal Government radiation hazard controls must be main- 
tained and strengthened. It must not be weakened through any shifting of 
responsibility for radiation safety to the States. Problems related to radiation 
hazards should be reviewed by the most competent medical and public health 
bodies and the Congress should establish a National Institute of Radiological 
Health. 

At the international level, full support should be given to the development of 
sound international radiation-control measures through the International Atomic 
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Energy Agency working in cooperation with the International Labor Organiza. 
tion, World Health Organization, and other appropriate United Nations agep. 
cies. The AFL-CIO also endorses studies of the effects of atomic radiation 
under the auspices of the General Assembly of the United Nations. 

The Federal Government should enact legislation to provide uniform adequate 
workmen’s compensation for injuries resulting from radiation exposure, 

The AFL-CIO shall also work for the following objectives : 

(a) As peaceful uses of atomic energy expand, appropriate public and private 
policies should be developed to meet and ease any adverse effects on workers 
and their industries or communities. 

(b) Affiliated unions should cooperate in voluntary manpower, training and 
educational programs required to meet the atomic age’s needs for competent 
skilled labor. 

(c) A statutory Labor-Management Advisory Committee should be established 
to advise the Atomic Energy Commission in developing a sound program op 
matters of particular labor-management concern. 

Chairman Durnam. Mr. Price. 

Representative Pricr. Mr. Biemiller, I notice great attention is 
given in your statement to the matter of adequate compensation pro- 
tection to workers in this field. You, of course, know the interest of 
many of us on the committee in that problem. You and I had dis- 
cussions on this matter last year. 

I know you will be pleased to know that that matter is on the agenda 
of the Research and Development Subcommittee this year. 

As a matter of fact, we have the staff working on plans for hearings 
in this field. We hope to get to it sometime in May. 

I am wondering whether that would be a suitable date when you 
might, through your organization, be ready to present findings which 
are resulting from the look that your group has been giving to this 
matter over the past several years. 

I know that because of your close contact with the workers them- 
selves who are subjected to these hazards that there is probably no 
other group in the country better able to testify on the need for more 
adequate protection in our compensation legislation for workers. 

I know of the great interest of your organization in this matter. 
I know of some of the preliminary studies that you have already 
made. I know they will be of great value to the committee. 

I hope then that when you stated that later in this session you hope 
to have an opportunity to explain this need fully, that you might 
have your presentation ready by early May so that we can get into it 
sometime early enough to permit us to take any action that might be 
deemed necessary before the adjournment of Congress. 

Mr. Bremimer. Mr. Congressman, we appreciate very much the 
fact that you do plan to hold these hearings. 

As you know, we feel they are badly needed. We, ourselves, ran 
a conference about a year ago on radiation hazards for workers and 
we produced some data there and since that time we have been con- 
tinuing our studies. 

Many of our international unions now have staff assigned full time 
to atomic problems, doing nothing else. The most recent of the 
unions to take that step, for example, is International Brotherhood 
of Electrical Workers, who brought in a man who had been working 
in the Hanford operation, to work full time on these problems. 

We do have coming up a couple of other conferences that are go- 
ing to occupy some of our time during early March. The building 
trades workers will be in this coming week and the following week 
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we have a conference on the grave unemployment crisis that confronts 
America, but as soon as those two conferences are out of the way, I 
intend to call a meeting of the AFL-CIO staff committee on atomic 
energy Which will bring in the people from the different interna- 
tional unions in this field for us to prepare for an early appearance 
at those hearings. 

I assure you we will give you the best of our thinking at that time. 

Represent: itive Price. 1 am aware of the work and the amount of 
research that your group has put in this problem. I know that you 
will have something valuable to present to this committee. 

The General Assembly of the State of Illinois took initial steps 
toward improving their compensation laws, having in mind radiation 
hazards to workers, when they increased the statute of limitations 
provision in their law on matters pertaining to radiation from 1 to 3 
years. 

* Could you give us any idea of the amount of legislative attention 
to these problems 3 in the various States in the last general assemblies. 
Mr. Bremitier. Regrettably, slight attention. I was at the meetin 
of the International Association of Industrial Accident Boards al 
Commissioners last fall. I had spoken there a year earlier on some 

of these problems. 

The consensus of opinion was that there had been not nearly 
enough attention paid to this problem. This is another study we 
have underway at the moment. 

We had a comprehensive paper on workmen’s compensation pre- 
sented at our own conference a year ago. We will be bringing that 
paper up to date. 

The AFL-CIO is sponsoring still another conference that I did 
not mention earlier, on the 15th of April, on the 50th anniversary 
of workman’s compensation. 

One of the sessions of that overall conference on workman’s com- 
pensation will be devoted to bringing up to date our knowledge on 
just the point you are making. 

I regret to tell you that our preliminary observations show not 
nearly “enough attention to this problem. The last time I checked it 
thoroughly, “and this does not take into account all of the sessions, 
because I have not had a chance to look at all of them, there were only 
two States which in our opinion were realistically and fully getting 
at this problem. Those were in New York and California, both of 
which appeared to be doing a pretty good job in our opinion, both on 
the question of radiation hazards and getting their workman’s com- 
pensation laws up to date. 

I regretted, for example, that at that time my own State of Wiscon- 
sin seemed to be woefully lacking. I understand that some things are 
happening out there now, because I have been in touch with the indus- 
trial commissioners, but we will have that data available for the May 
conference. 

Chairman Duruam. Mr. Holifield ? 

Representative Hotirretp. The reference that you made, Mr. Bie- 
miller to the State laws, and, of course, that is not only on workman’s 
compensation, but on public safety, I think is very important. I 
know that the Federal legislation puts the primary responsibility in 
the Federal Government and I certainly agree with what you have 
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said about the Federal Government not relinquishing their responsi- 
bility to the States unless the States are equipped both legally and 
personnelwise to handle this problem. 

I have been seriously thinking about how to get this done in view of 
the fact that the States are lagging i in passing model legislation, 

[fam not so sure but what it is not the duty of the Congress to 
promulgate legislation in the public interest which would prohibit the 
use of radioactive isotopes in quantities that would be harmful to the 
public interest if misused and to prohibit the shipping of these feder. 
ally owned materials into the States that have not discharged their 
responsibility to the general public. 

A few more incidents like we had at Houston and one possible 
large-scale incident like the Windscale incident in England, I think 
would set back the progress of atomic energy 25 or 50 years in the 
United States. 

I would like to ask you if your organization in the labor movement 
would be in favor of legislation that would require States to pass 
complementary public safety and worker’s compensation laws to pro- 
tect the workers and the public before allowing this Federal material 
to go into the States. 

Mr. Bremititer. We would certainly favor, A, maintaining the 
strictest kind of Federal standards, and, B, exerting Federal] authority 
to make States live up to those standards. 

[ presume it is that kind of legislation you are talking about here, 
Most certainly we would support that type of legislation. As we have 
said here, and we will later—at the hearings that Mr. Price was com- 
menting on—develop in more detail our very grave fears along just 
the line you have indicated, Mr. Holifield, that just a few more ex- 
amples like this and the public is going to be seared. 

Our unions report, as I think I have told this committee before, 
that one problem we have in atomic energy installations is that there 
is a fear that exists of the unknown and that as a result we know 
that we have run into some psychosomatic manifestations of what 
people thought were radiation diseases. 

It is this kind of problem that we recognize and we are going to 
have to tackle thoroughly. 

Representative Price. In the case of the Houston incident, it was 
pretty well established that the neighbors thought that a person who 
was radiated could transfer th at radiation to other people somewhat 
in the nature of a contagious disease. There was great alarm there, 
the neighbors refused to associate with these unfortunate people that 
were radiated. 

Their children were persecuted in the schools. They were asked 
not to enter certain tradesmen’s stores. This sort of thing spread and 
most of it was founded on ignorance and superstition, but mostly 
on ignorance of what the true properties were in the radiation field. 

I think a big job of education has to be done by the Federal Govern- 
ment and the people that use these isotopes. 

In another part of your speech you speak of the patent. situation 
in the legislation and call attention to the fact that in September 1959 
the present patent provision will expire. 

Now, during recent public hearings the Commission was asked if 
they had declared, as a matter of public interest, any development 
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in the past + years in the atomic energy field and the answer was that 
they had not found anything worthy ‘of declaring to the public inter- 
est involved. 

Notwithstanding that fact that we have had glowing reports year 
after year on the great technical progress advanced in the field, the 
Commission has not, under the authority given it under the law to 
protect the taxpayers of the United States, ‘dec ‘lared any development 
accomplished by the few people who have had access to ‘the tec hniques 
and contracts on building reactors and other atomic energy projects. 

So the present language in the bill apparently is not effec ting any 
protection for the Government and I am wondering if its extension 
is going to be worthwhile, or whether an entire new look at the patent 
situation is not involved ? 

Mr. Biemicier. Certainly we would have no objection to taking a 
completely new look at the patent problem. 

You will recall that when the proposal for opening up the patent 
field developed during the 1954 legislation we had violent objection. 
We do not believe it ever should have been opened up. We think it 
should again come back to the original status that patent remain in 
the public domain. 

We would be very happy indeed if this whole issue could be re- 
opened. 

We do, as we indicate here, have suspicions. I am willing to admit 
this would be a very difficult thing to prove, but we believe that some 
of the progress is being held back as far as any filing is concerned 
until the present provision does expire. 

If I recall the history of the 1954 legislation it was only after con- 
siderable fighting on the part of yourself and certain other members 
of the Joint Committee you were able to get even this provision out 
of the conference. 

[ recall that fight very well. We were at least pleased this provi 
sion was there. And any way that can be found to strengthen the 
patent provision we will heartily endorse. 

Representative Price. We keep hearing rumors of trade secrets that 
are being withheld and even important developments in —t hard- 
ware which is being enclosed in these reactors which then become 
radioactive and naturally no one is going to know what is inside of 

m except the engineers and the people who build them. 

It is entirely possible that there is an area of technology which is 
subject to patenting and which is being withheld until after the expi- 

ration of this date of September 1959. Because there is a cloud on 

heir equities, until that time, at least, there is a cloud, they may not 
esure that the cloud is real, but I am sure in my own mind that there 
ave been a great many things withheld that should be known in the 
public domain. 

The Bri itish people take all patents and then they charge a royalty 
back to the manufacturers. That helps to defray the expenses of the 
Atomic Energy Commission over there. 

In our country we have always taken the other position, that the 
general welfare of the people is involved to the extent that all patents 
obtained by the Government should be made available to everyone. 

L person: lly think that the better way to actually advance the tech- 
nology where Government money is spent and where the patents are 
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obtained, is that those patents should be made available to all business 
And this is the intent of the law as it was passed in 1954, but I don} 
think it is being carried out by the Commission as carefully ag jf 
should be. 

Mr. Bremitter. Unfortunately there seems to be a number of aregs 
in which the Commission may not be functioning as efficiently and gg 
thoroughly as we think it might have. 

Chairman Duriuam. Are there any further questions ? 

Representative Hosmer. Mr. Biemiller, there is one thing. Yoy 
mentioned that your staff is making a study on this workman’s com. 
pensation question. I dus st want to recall one personal experience that 
I had in Los Alamos, N. Mex., that it might be well for them to take 
into consideration. 

Ten years ago, my recollection may be a little hazy, but at that 
time the Unive rsity of California was operating a lab in Los Alamos 
which was the largest employer in the State of New Mexico. 

Several years before that they had come in and they came under 
the workman’s compensation statutes and due to the nature of the 
work or due to the secrecy surrounding the work the university was 
paying the very topmost workman’s compensation insurance rate. 

That seemed to have gone along for a number of years. We came 
across these contracts, related them back to the accident rate, and 
found out they should have actually been paying the very lowest com- 
pensation insurance rates because the work was about the safest type 
of work anybody could get into. 

I do not recall the full details of that, but I think it would bea 
fac’or to consider in coming up with a well-rounded presentation of 
the problem. 

Mr. Bremitcer. We will be glad to look at that. My offhand ree- 
ollection is that the New Mexico law is one of the poorer laws in our 
estimation. There was a time, I think it was only 4 years ago, that 
New Mexico finally included radiation diseases as compensable dis- 
eases under workman’s compensation in spite of the tremendous 
amount of work that hase been going on in that State. 

That is just typical of the kind of problem we have. Idaho, for 
example, still does not recognize radiation diseases as a compensable 
disease under their workmen’s compensation law, with all of the 
atomic ene rgy work going on in that State. 

Chairman Durnam. Are there any further questions ? 

Thank you very much, Mr. Biemiller. 

Mr. Bresuiier. Thank you, Mr. Chairman. 

Chairman DurHam. The next witness is Mr. Clyde Ellis. 

We are glad to have you with us this morning. 


STATEMENT OF CLYDE ELLIS, EXECUTIVE MANAGER, NATIONAL 
RURAL ELECTRIC COOPERATIVE ASSOCIATION 


Mr. Exxis. Thank you, Mr. Chairman. 

Chairman DurHam. You may proceed with your statement. 

Mr. Exuis. Mr. Chairman and gentlemen, in summary of our com 
costa statement, I would like to make the following observ ations 
The National Rural Electric Cooperative Association has long mani 
fested a vital interest in the development of economic atomic power 
reactors. Over the past several years, three rural electric cooper 
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tives have participated in the AEC’s power reactor demonstration 
program. Two rural electric cooper atives are still engaged in nego- 
tiating contracts under the program. 

Second, the rural electric cooperatives, in a much larger sense, also 
have a Vital interest in bringing about full and economic utilization 
of our atomic energy program, for it is axiomatic that higher per 
capita output and income are associated with higher per ¢ apits L con- 
sumption of electric energy. 7 

The use of electrical energy continues to double in the United States 
atthe rate of about once every 714 to 10 years. 

This has been going on for four decades, peace or war. 

In the rural e sJectric system areas it is doubling about every 5 years. 

I might say here that the rural electric systems are paying nearly 
half a million dollars a day now at that rate for wholesale power and 
are having great trouble finding enough in many areas. 

Providing a continuing and “expanding source of low-cost electric 
energy is basic to any endeavors to increase the standard of living 
not only of this Nation, but of the rest of the world. 

Third, in waging an economic war, against the Communist na- 
tions of the world, we must keep these three thoughts in mind: 

1. We must be willing and able to supply aid to our allies and pros- 
pective allies where and when needed in the form of finished goods and 
Services 5 

We must be in a position to supply these nations with technical 
information and equipment for they, too, wish to build their own in- 
dustrial base in order to provide the means to increase their own living 
standards : and 

We must also maintain our own technical superiority and increase 
our own standard of living so that we can continue to serve as a 
symbol of democratic free enterprise to these nations, including the 
underdeveloped growth areas of the world. 


ATOMIC ENERGY PROGRAM TO DATE 


Fourth, it is obvious and readily apparent, from even a cursory re- 
view of the record, that the atomic energy program in this country to 
date has been financed almost totally by the Federal Government. 
Atomic energy technology in this Nation is a publicly created tech- 
nology. 

Fifth, but yet we find private commercial power companies continu- 
ing to engage in false propaganda implying and stating that the 
atomic energy program in this country has been fostered and developed 
exclusively or almost exclusively by so-called private enterprise. 

Incidentally, they are not part of the private enterprise systems 
themselves, according to the Congress of the United States, State 
legislatures, and the courts. 

This is all part of the attempt of the profit power companies to dis- 
credit the role, function, and achievements of the Federal Govern- 
ment, and to destroy the cooperatively and publicly owned power sys- 
a4 and establish a total monopoly over the Nation’s power supply. 

It cannot be argued, that measured against past domestic achieve- 
eas the United States has not progressed in the development of 
atomic-energy technology in the last year. But the facts remain, con- 
trary to implications of the Chairman of the Atomic Energy Com- 
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mission, Admiral Strauss, that these achievements have come about 
almost exclusively as a result of the impetus, research, and economic 
aid given by the Federal Government, and they have been much too 
slow coming. 

Admiral Strauss, the mathematical gymnast, continues to engage 
in his “numbers game *: he still continues sto talk about all the reactors 
we have, that is, priv ate enterprise by implication, have built, are 
building, have under construction, or are in the planning stage. And 
when close analysis of such statements is made, one finds that of the 
reactors actually built, they almost invariably have been built by the 
Federal Government. 

8. But in order to get a well-rounded picture of our success and 
achievements in the developme nt of atomic energy for peaceful pur- 
poses, we cannot be content with measur ing our success only against 
our own previous accomplishments. We must compare our progress 
against that of other nations. 


OUR RELATIVE PROGRESS 


9. In making such a comparison, it is my belief, as one writer and 
close follower of this program has stated, that: 

* * * We have disappointed the world and our Own hopes. Either the job 
we took on was too tough and we promised too much, or we have not done as 
well as we should. 

In terms of actual construction of full-scale operating nuclear re 
actors, it seems apparent that the British are well ahead of us, and 
that the Soviets are rapidly catching up with us, if they have not 
already done so. It may be true that the United St: ites still leads the 
world in atomic energy know-how, but how long can this last under 
the current methods of operation or lack of operation ? 


CONCLUSIONS AND RECOMMENDATIONS 


10. Based on an analysis of the results of our atomic-energy pro- 
gram, and after a careful reading of the opinions and thoughts of the 
reactor experts, [ believe the following conclusions and recommenda- 
tions are in order 


GRESSIVE STEPS AND POSITIVE LEADERSHIP NEEDED 


(a) The Atomic Energy Commission should be directed—ordered, 
if you please—to take aggressive steps to provide the needed positive 
leadership and corresponding responsibility for rapid development of 
the full potentialities of atomic-energy technology. 

This would entail taking the responsibility for Federal development 
of the necessary types, sizes (both large and small scale), and needed 
successive generations of types and sizes of nuclear reactors so that 
we can produce in the immediate future economically competitive 
reactors for use both here and abroad. 


ENDORSEMENT OF GORE-MONRONEY-HOLIFIELD BILL 


(b) We recommend, and strongly endorse passage of the recently 
introduc ed Gore-Monroney bill (S. 3000) and similar legislation i- 
troduced by Congressman Holifield (H. R. 2154). We support this 
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legislation because it would provide the necessary impetus needed by 
this country to recapture its leadership in the development and suc- 
cessful operation of nuclear energy technology. 

We do not support this legislation because, as some people argue, 
the NRECA supports all public power legislation. We do not think 
this legislation is public power legislation. This legislation simply 
provides the wherewithal to successfully arrive at the construction and 
completion of some full-scale atomic reactors. 

This legislation would, in its domestic nuclear power aspects, au- 
thorize and direct the Atomic Energy Commission to accelerate the 
United States atomic energy program through the construction of— 
large-scale prototype power reactor demonstration facilities— 


constructed at sites of Atomic Energy Commission facilities and with 
power output to be used by the Atomic Energy Commission itself. 

In addition this legislation directs the Atomic Energy Commis- 
sion— 

To pursue with all practical speed the perfecting of laboratory processes for 
the production of usable energy for controlled thermonuclear reaction. 

As I say, we wholeheartedly endorse such legislation, but I would 
like to take the privilege of suggesting one amendment. I believe 
these bills should be amended to authorize and direct the Atomic 
Energy Commission to develop the technology and construct eco- 
nomically feasible full-scale atomic reactors in the 10,000-kilowatt to 
40,000-kilowatt size range. 

I suggest this not only because so many of the underdeveloped coun- 
tries are in dire need of such sized reactors, but also because of the fact 
that if the rural electric cooperatives, the public utility districts and 
the municipal utilities are to survive they must have access to small 
sized nuclear reactors. 

The yardstick: Providing such smaller scale reactors is of tanta- 
mount importance in assuring the continued effective functioning of 
the competitive yardstick. With a few full-federally operated nu- 
clear reactors, as envisioned in these bills, and a compliment of pub- 
lily and cooperatively operated atomic reactors, the American peo- 
ple will continue to have the necessary data on hand to accurately 
measure the adequacy and true cost of atomic power production— 
something that would be impossible to determine by private power 
company operations alone. 

Recapturing world leadership: It is our firm belief that if the Gore- 
iccney-Holifield bill is passed, if now and in the future ample 
funds are provided for our atomic energy program, and as the bill 
directs, if the objectives and goals of our atomic energy program are 
clearly outlined and defined; if responsibility is fixed and authority 
given—and, if it will only be recognized that the Federal Government 
isthe only one in a position to provide the necessary funds, and is the 
only one that has the necessary facilities and personnel to provide the 
needed stimulas and direction—if all these conditions are met, then 
I think we will be in a position to recapture and maintain our world 
leadership in this most vital of all technological discoveries. 

Chairman Durnam. Thank you very much, Mr. Ellis. 

Do you desire your complete statement placed in the record ? 

Mr. Exxis. The full statement, if I may. 

Chairman DurHamM. Without objection, that may be done. 

24041—58——21 
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(The statement referred to follows :) 


STATEMENT OF CLYDE T. ELiis, GENERAL MANAGER, NATIONAL RURAL 
COOPERATIVE ASSOCIATION, ON SECTION 202, Statutory HEARINGS, BEForE THE 
JOINT COMMITTEE ON ATOMIC ENERGY, FEBRUARY 28, 1958 


Mr. Chairman and gentlemen of the committee, my name is Clyde T. Bhlig 
I am general manager of the National Rural Electric Cooperative Association, 
NRECA is the national service organization of the rural electric systems Tep- 
resenting approximately 92 percent of them. These systems serve some 39 
million consumer connections in the farm and rural areas of 44 States ang 
Alaska. 


RURAL ELECTRIC COOPERATIVE INTEREST IN THE ATOMIC ENERGY PROGRAM 


As this committee knows, NRECA has long manifested a vital interest in the 
development of economic and efficient atomic reactors. Three member systems 
of NRECA have attempted to participate in the power reactor demonstratiog 
program of the Atomic Bnergy Commission. One of these participants, the 
Wolverine Electric Cooperative in Michigan, I believe, has since been forced to 
withdraw, not due to any hesitation or inadequacies on its part, but due to the 
fact that the industrial firm which had negotiated for construction of the reactor 
plant had raised its price beyond all reason. The second rural electric coopera. 
tive, Chugach Electric Association, at Anchorage, Alaska, is still in the pre 
liminary planning stage of its proposal; in phase one of a three-phase program, 
and not until sometime in the future will feasibility of this project be deter. 
mined. The third rural electric cooperative, Rural Co-op Power Association 
at Elk River, Minn., after a serious setback caused by the original reactor 
contractor backing out, as in the Wolverine case, seems to be back in the picture 
now, the AEC having recently accepted a bid from another contractor. 

As you know, the electric utility industry is perhaps the fastest growing 
major industry in the United States—doubling its sales about every 7% to 10 
years. And the rural segment of the industry is doubling even faster—about 
every 5 years. Where the capacity and energy are to come from, to double 
again in the near future, is uncertain. The very thought staggers the imagina- 
tion. For this specific reason we are vitally interested in exploring all of the 
possible new sources of energy. 

During the fiscal year 1956, the last year for which complete and detailed 
data are available, REA borrowers paid $132.4 million for their wholesale power. 
They paid the largest amount of this, $64.3 million, to the private power con- 
panies. The REA borrowers generate only about 15 percent of their energy 
input. However, this 15 percent is very important. It is important to have an 
alternative source of power; it is important as a yardstick; it is important 
to areas that have no other source of power. 

It is natural also, for the rural electric cooperatives to look toward the gen- 
eration of low-cost atomic energy—atomic reactors so located in rural areas 
that they may be able to avoid much of the very expensive cost of installing 
transmission lines over long distances. It is natural, too, for the rural electric 
cooperatives to look for the generation of economic atomic energy because they 
are right now, in many areas, having a hard time in finding a source of wholesale 
power to meet their immediate requirements. This is due to a number of factors, 
including the attitude taken by many of the private suppliers of the rural electric 
cooperatives, and the attitude taken and policies instigated by the administration 
concerning the full development of our water resources, and the way in which 
costs on those projects already developed are being reallocated. 


ABUNDANT ELECTRICITY—A NECESSITY FOR HIGH LIVING STANDARDS 


In a much larger sense, however, the rural electric cooperatives are further 
interested in maintaining and providing the means for increasing living stand 
ards not only of this Nation but of the rest of the world. 

It is axiomatic that higher per capita output or income are associated with 
higher per capita consumption of energy. As has been pointed out in a recent 
National Planning Association pamphlet, Productive Uses of Nuclear Energj, 
“* * * Despite substantial deficiencies in the data concerning both national 
income and energy consumption, there is ample evidence of a rough but unmis 
takable positive correlation between per capita incomes and per capita energy 
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consumption. Large differences in income are associated with large differences 
in energy intake, and we may take it for granted that no country at this age of 
history can enjoy a high per capita income without becoming an extensive 
consumer of energy.” 

We owe it not only to ourselves and to this Nation, but to the nations and 
peoples of the world, to do everything in our power to provide the necessary 
technological base to assure continuing and expanding sources of electric energy. 

In waging an economic war against the Communist nations of the world, we 
must keep in mind (1) that we must not only supply aid to our allies and 
prospective friends where needed in the form of finished goods and services, but 
(2) we must be in a position to supply these nations with technical information 
and equipment, for they, too, wish to build their own industrial base for a 
prosperous society, and (3) we must also maintain our own technical superiority 
and increase Our own standard of living so that we can continue to serve as a 
symbol of democratic free enterprise to these underdeveloped growth areas. 
And, I repeat, basic to the industrialization of any society or nation is an abun- 
dant source and widespread use of low-cost electric energy. 

Phrased somewhat differently, and perhaps most apropos, is the recent state- 
ment made in a speech given by Senator Albert Gore, before the National Western 
Mining Conference in Denver, Colo. Senator Gore said: “We must be prepared 
to compete with the Soviets,” because atomic-energy technology and all its prom- 
ises, “* * * has caught the imagination of the peoples of the world, and the 
United States cannot afford to come in second or third best.” 

It serves this country in good stead for this committee to hold these statutory 
902 hearings each year. These hearings give us a chance to reflect on what has 
happened or has not happened to such an atomic-energy program as we have over 
the past year—our successes, if any, our failures—and it also gives us an oppor- 
tunity to present and discuss new ideas for the consideration of this committee 
and the Congress. With this purpose in mind I would like to (1) review briefly 
our meager progress in the atomic energy program over the last year, and (2) to 
suggest and/or support ideas for development and acceleration of the peaceful 
uses of atomic energy. 

A BASIC CONFLICT 


Before I begin let me state a few facts which in my opinion point out a basic 
conflict. It is a well-established fact that the privately owned public service 
electric power companies in the United States have long engaged in concerted 
efforts to destroy the cooperatively and publicly owned power systems and estab- 
lish a total monopoly over the Nation’s power supply. These so-called private 
power companies have always opposed any effective Federal program to provide 
the people with low-cost energy in any way, shape, or form. In keeping with 
this tradition these profit power companies now are in the process of attempting 
to assure their control over the development of what potentially at least could 
constitute our largest power resource—the resource of atomic energy. 

The gall of these privately owned electric utility companies who argue that 
the Government has no business in this atomic energy field seems fantastic and 
incredible to me. This fact remains undisputed: Atomic energy technology is a 
publicly created technology. The source of virtually all of our reactor technol- 
ogy has been the ABC reactor laboratories, built and operated with public funds. 

The Federal Government has invested over $15 billion in the atomic-energy 
program to date. In addition to billions and billions of dollars spent in de- 
veloping the original technology for the destructive uses of atomic energy— 
much of this technology being easily converted into peaceful uses of atomic 
energy—the cost of duplicating the AEC reactor laboratories today would 
probably approach three-quarters of a billion dollars. Also, an estimated ad- 
ditional $450 million in public funds has been spent to date on the civilian power 
reactor development in construction programs, and another $900 million on mili- 
tary reactor development which has also benefited the civilian-reactor pro- 
gram. In addition, public expenditures for civilian-power reactor development 
are expanding, not contracting, as indicated by the fact that in the next fiscal 
year civilian power reactor development is estimated to cost some $124 mil- 
lion, compared with about $77 million in 1956-57 and $118 million in this fiscal 
year, exclusive of construction costs. These facts belie the contention made by 
many of the profit-type electric utilities that much, if not all, of the investment 
and technological advances made in the field of atomic energy have come about 
through or from private sources. 
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ACHIEVEMENTS IN THE UNITED STATES ATOMIC ENERGY PROGRAM IN THE LAST YEAR 


Measured against previous technological advances in the science of atomic 
energy in this country, the achievements over the past year, any critic would 
have to admit, have been impressive, even if far short of what many of pg 
believe must be done. 

Excluding full-scale plants, I think we would all agree that our atomie 
energy research and development program is very extensive. A substantia] 
number of pilot model power reactors have been completed, each produei 
small quantities of power. And, in December 1957, the United States placed 
on the line and in operation the 60,000-kilowatt pressurized water reactor at 
Shippingport, Pa. (Note I said the United States and not the Duquesne Power 
& Light Co. placed it on the line.) Also, the United States heralded the startup 
of the privately constructed—largely with technical knowledge gained from 
Government expenditures, of course—5,000-kilowatt plant built by General 
Electric Co. in California. 


The “old numbers game” again 


We have the word of Chairman Strauss that the United States made, or ag 
he implies, private enterprise made, great progress in atomic energy tech- 
nology in the last year. In a most complimentary, self-praising report, Admira} 
Strauss stated that 5 small experimental reactors and 1 large nuclear power. 
plant went into operation in the last year. 

Continuing, the admiral pointed out that “thanks to the relaxation of the 
sovernment’s monopoly,” atomic power, now unfettered, has expanded to the 
point whereby private industry (as the admiral implied) has “built or had 
under construction in 1957 a total of 75 reactors of which 42 are for civilian 
or military power.” 

I feel called upon to point out, lest anyone swallow this statement without 
the proverbial grain of salt, that Chairman Strauss is again engaging in his old 
“numbers game.” In this prepared report, which verges on the deceptive, the 
admiral strongly implies that progress made to date in this program has been 
due almost exclusively to the administration’s “partnership program” and to 
the “ingenuity, initiative, managerial capacity and capital investment of our free 
enterprise system,’ when, as a matter of fact, the accomplishments made in 
1957 were due almost solely to the federally financed and administered reactor 
development program. 

The admiral should have pointed out that of the 5 small experimental re 
actors and the 1 large nuclear power reactor which went on the line in 1957, 
only 1, the General Electric, California, project, could be said to be of private 
enterprise—and that is stretching a point, for even its success rested heavily 
upon previous research and development by an AEC reactor development labo 
ratory. The remaining five projects which the admiral laudatorily credits to 
private enterprise were achievements of the Government’s reactor develop 
ment laboratories and AEC contractors—at Government expense. 

But what about the rest of these 42 civilian or military reactors? Is it true 
as the mathematical gymnast, Admiral Strauss, implies, that progress on these 
reactors has only come about due to the “relaxation of the Government mo 
nopoly”’? 

Of these 42 reactors “built or under construction,” I am informed that some 
20 are Navy reactors entirely financed by the Federal Government, and that 
another 13 are Federal reactor projects involving slight private financing in 
only a few cases. 

Certainly there is a wisp of accuracy in the admiral’s statistical distortions, 
for it is true that in addition to the so-called private-enterprise 5,000-kilowatt 
GE reactor there is also under construction the so-called privately financed re 
actors of the Power Reactor Development Co., Consolidated Edison, and Com 
monwealth Edison. 

But the fact still remains, that taken in its totality, research and develop 
ment funds, plutonium credits, ete., included, the atomic energy program in this 
country has not been stimulated, fostered, and nurtured due to a cessation of 
Government intervention or activities, but rather as a result of Federal Gov 
ernment intervention, finance, and activities. 

In order to get a well-rounded picture of our success and achievements in the 
development of atomic energy for peaceful purposes, we cannot be content with 
measuring our success only against our own previous accomplishments. We 
must compare our progress against that of other nations. 
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As stated in the preamble of the final report of the 12th American Assem- 
bly on Atoms for Power: United States Policy in Atomic Energy Development, 
dated October 20, 1957 : 

“The United States has attained a worldwide reputation for preeminence in 
sience and technology. Whether we like it or not, the maintenance of the 
United States position in the image already fashioned is a factor in the present 
world struggle. In such a situation the position of the United States is in- 
escapably competitive. 

“~The United States policy in atomic power development must, for this and 
other reasons, be appraised not only in domestic but also in international terms. 
Conclusions reached by weighing our existing national fuel resources and needs 
and present costs of power produced by nuclear reactors may need to be modi- 
fied by the foreign policy considerations.” 

And just how well have we done in a relative sense, compared to the progress 
made by other countries in developing the means and technology to utilize atomic 
power for the generation of electricity ? 

One expert, the Honorable Eugene M. Zuckert, former member of the Atomic 
Energy Commission, contends that: 

“* * * We have disappointed the world and our own hopes. Either the job 
we took on was too tough and we promised too much, or we have not done as 
well as we should.” 

And how does Mr. Zuckert arrive at this conclusion? 


BRITISH PROGRESS 


Perhaps because the British, with less money, fewer scientists and fewer 
laboratories, are significantly ahead of us in the design and construction of large 
commercial plants. Perhaps because the British already, for about a year now 
as I recall, have the Calder Hall plants already in operation serving a large 
number of residents and commercial loads. Perhaps because the British al- 
ready have 4 large atomic power stations of 2 reactors each under construction, 
with a rated generating capacity ranging between 275,000 kilowatts to 500,000 
kilowatts scheduled for completion in 1960-61. Perhaps, because the British, 
as reported plan in the immediate future to sign another contract for a station 
of 800,000 kilowatts. Perhaps, because the British plan by 1966 to have some 
5 to 6 million kilowatts of installed nuclear capacity. And perhaps because 
the British are already in the process of selling a large power reactor abroad 
to Italy. 

RUSSIAN PROGRESS 


Now what about the Russians? 

lam informed that the Russians already had a small power reactor in opera- 
tion—a long time before ours—and that they plan to have a 420,000 kilowatt 
reactor station (with two reactors) in operation by 1960. Also, it has been re- 
ported that the Soviets plan an additional 400,000 kilowatts reactor station, 
again with two reactors, which they plan to complete by 1960 or 1961. 

Furthermore, it has been reported that the Russians have agreements with 
some of their allies to supply them with power reactors in the near future, and 
perhaps as an indication of the validity of this statement, we know that there 
is how being constructed in Russian-controlled Czechoslovakia a 150,000 kilowatt 
power reactor which is scheduled to be completed by 1960. 

On the basis of this relative comparison between the United States, Great 
Britain and the Soviet Union, one might well be in a position to argue that 
the United States in terms of its accomplishments in the research, development 
and construction of atomic reactors is running a poor third. 

It is possible, I concede, that, as Mr. Zuckert says: 

“It may well be that the United States still holds its lead in atomie energy 
know-how. It is quite evident, however, that we are not ahead in any race to 
get atomic energy powerplants into being.” 


WHY ARE WE BEHIND? 


How does one account for the fact that as regards the actual construction of 
operating atomic reactors we appear to be so far behind other nations? I would 
explain our position this way. First, our policy seems to be that since we 
cannot justify the construction of atomic reactors in this country because at 
present they cannot economically compete with conventional plants there is no 
heed at the current time to employ men and materials for such construction. And, 
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secondly, in its zealous desire to turn the entire atomic energy program over 
to private enterprise—so called—the administration has not provided the neces. 
sary positive leadership and direction needed to develop this new and impressiyg 
technology. 

In my opinion, the first of these arguments contains faulty reasoning becange 
it has long been known, as W. Kenneth Davis of the Atomic Energy Commission 
and many others have pointed out, that we must build and operate at a loss gq 
whole succession of various types of full-scale plants before any one type or 
types of reactors can be developed which will compete economically with eop. 
ventional units. We cannot wait until we deplete our conventional sources of 
fuel. The whole history of development of successful technology can be written jn 
terms of trial and success. One does not create in a vacuum, without previons 
experimentation and research, the “most efficient” or “best” technology of any 
kind. 

In the words of Senator Gore: 

“Our supplies of conventional fuels, though comparatively abundant, are not 
inexhaustible, and known reserves are far from sufficient to meet prospective 
energy requirements. The world looks to uranium to fill the need.” 

And this need cannot be filled unless we begin now in a sincere and determined 
effort to develop nuclear energy technology. 

And to the second argument, I am somewhat at a loss for words. Apparently 
the administrative powers that we have placed the welfare of a minute segment 
of the business population over the welfare of the American people and the 
rest of the world’s population. 

I cannot comprehend the alleged apprehension of the administration. In other 
areas; namely, foreign aid, the President has virtually begged the Congress to 
provide ample funds so that our foreign alliances can be maintained. But why 
not ample funds, positive leadership and positive action for our atomic-energy 
program? 

Does the President believe the periodic platitudes voiced by Admiral Strauss 
that private enterprise is doing and will continue to do the needed research and 
development in this field? Surely not, for even the privately owned electric 
utility industry by its own admission and action has proved that it does have the 
necessary funds, personnel or adequate economic incentive to undertake the 
costly desearch and experimentation needed to develop an adequate, competent, 
and competitive atomic-energy program. ‘ 

If the administration has not been convinced up until this time that we do not 
have much of an atomic-energy program, perhaps the results of two recently 
conducted surveys will move it to this conclusion. One survey made by Nucleonics, 
the technical magazine of the atomic-energy industry, concluded that practically 
all of the nuclear-equipment industry feels that our nuclear-power program must 
be speeded up, and that this will require Government financing—subsidies to use 
a dirty word. 

Another survey, this one made by the Atomic Industrial Forum, concluded that 
almost 70 percent of its members, comprising operating and manufacturing 
companies and other institutions, believed that Government activity in this 
field should be stepped up, and further a total of 62 percent of those replying 
to the survey concluded that any “expansion activity—Government or private— 
should be part of a new national atomic-power program built around Govern 
ment-sponsored research and development activities in non-Government facilities, 
modification of Government procurement policies to increase economic incentives 
and Government-sponsored research and development in the national labora- 
tories’—in other words, again, more bigger and better subsidies to private 
enterprise. 

WHERE DO WE GO FROM HERE? 


It just happens that perhaps the best indication of what our program needs 
and where we should go from here can be gleaned from the conclusions reached 
by some of our most qualified reactor experts. We have had the benefit of the 
thinking of some of these experts through release of a summary material of a 
seminar held between them and the Joint Committee on Atomic Energy 
November 21, 1957, and by the considered opinion of such men as W. Kenneth 
Davis of AEC. 

On the basis of this seminar the conclusions reached were as follows: 

“1. There is today no clear-cut Government program with regard to atomic 
power development. We need clear-cut national objectives, both with respect 
to domestic and international development. 
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“9 The AEC power demonstration program, as it now exists, is not by itself 
proving adequate for the work that has to be done. Additional funds and efforts 
will be required if we are to develop nuclear power technology at a rate sufficient 
to meet the needs of national and international policies. 

“2 Private industry alone cannot carry the full load in developing and con- 
structing reactors. More Government support and money is necessary. 

“4, Availability of technical manpower is not today a limiting factor in 
developing reactor technology. There are, however, some instances where tem- 
porary shortages of highly skilled people occur but these deficiencies are in cases 
where the skills can only be acquired through work and experience in the field. 

“5. The Government should determine and firm up how much money it is 
willing and plans to spend within the next several years in the civilian power 
program. (This could be a 5-year or a 10-year plan or comparable.) Once 
having made that determination and it is know how much money will definitely 
be allocated to the program over a given period of time, details can then be 
worked out as to how the money will be spent to cover the various elements of 
the program. 

“6. In developing reactor technology it is necessary to build reactors large 
enough to develop the necessary technical information and there must be several 
succeeding generations of a given type if we are to prove out that type. In build- 
ing full-scale reactors it is usually necessary to go through the following steps: 

“(a) Small experimental model, 
“(b) Intermediate size, 
“(¢c) Full seale project. 

“It will be only after several succeeding generations of full scale reactors of 
a given type before we will succeed in reaching or approaching the stage where 
the economic value of a reactor concept can be determined. 

“7, We should continue to give strong support to advanced reactor concepts 
and the necessary research and development work involved in these advanced 
concepts. We must not drop them or cut back on them to specialize only on 
the water types. 

“8. Additional reasearch and testing reactors (similar to MTR and ETR) need 
be built by the Government. We cannot depend entirely upon private industry 
to build and support research and test facilities. This includes hot cells and 
supporting equipment. Industry often has excess capacity in its own facilities 
but competitive considerations have a tendency in some instances to discourage 
the use of one firm’s facilities by another. 

“9. The Government must support wide engineering research of a type that 
cuts across the entire field and is not limited to one of several particular reactor 
concepts. Such research is an essential part of our reactor development effort 
and should be utilized to the maximum to prove out materials and components 
which would otherwise have to receive their preliminary tests in more costly 
full-scale reactors. 

‘10. There are too many small ‘subcritical’ research and development or- 
ganizations in the nuclear power field at the present time, which tend to dilute 
effort and trained manpower. Some suggestions were made as to consolidating 
efforts through joint enterprises comprised of several organizations.” 

In addition, AEC Reactor Development Director, W. Kenneth Davis, has the 
following to say concerning the needs of our atomic energy program, as quoted 
in the Atomic Industrial Forum’s magazine, Forum Memo: 

“There is need for a specific and definitive governmental objective and a stable 
long-term governmental program for achieving this objective in order to facili- 
tate planning by industry, and to stimulate industrial investment in nuclear en- 
ergy facilities.” 

Continuing, Mr. Davis points out that: 

“Because of the international situation and United States commitments there 
is need for an accelerated power reactor development program which is not re- 
quired by domestic economic needs.” 

And finally, Mr. Davis points out that: 

“The attainment of economic nuclear power in the United States with any 
concept necessitates carrying it through a series of staggered prototype stages, 
Perhaps 3 to 5 in number. * * *” 

My interpretation of the above conclusions and statements and other sup- 
porting evidence, is: (1) Our current atomic energy program has neither di- 
rection, purpose nor positive leadership; (2) private industry is not in a position 
to develop the technology required for a successful atomic energy program; or 
phrased somewhat differently, the partnership approach advocated and used by 
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the AEC has left much to be desired; and, (3) we will not achieve success 
this program without greatly increased Federal expenditures and full and ae 
celerated use of such existing Federal facilities as our national laboratories, 

As one informed observer of our atomic energy program pointed out in g 
speech at the 1958 annual meeting of the National Rural Electric Cooperatiye 
Association : 

“AEC has been using the partnership approach for several years and it hag 
proved unsatisfactory. Its weaknesses cannot be cured by pumping in more 
public money. The basic flaw in the partnership program is that it hag re 
linquished the initiative and the leadership to the private power corporations 
These have neither the proper incentives, the technical competence nor the 
funds to do the job. 

“The people of the United States have highly important international ang 
domestic objectives to attain, and it is unrealistic to assume that private cop 
porations can or should accept the principal risks and carry out the primary 
burdens associated with meeting these objectives. Yet this is what the ARO 
partnership policy assumes. * * *” 


RECOM MENDATIONS 


Speaking for the National Rural Electric Cooperative Association, I think 
what I have outlined here today logically leads to the following recommendations: 

(1) The Atomic Energy Commission should be directed to take aggressive 
steps to provide the needed positive leadership and corresponding responsibility 
for rapid development of the full potentialities of atomic energy technology, 
This would entail taking the responsibility for Federal development of the neces. 
sary types, sizes (both large and small scale), and needed successive generations 
of types and sizes of nuclear reactors so that we can produce in the immediate 
future economically competitive reactors for use both here and abroad. 

(2) We recommend, and strongly endorse passage of the recently introduced 
Gore-Monroney bill (S. 3000) and similar legislation introduced by Congressman 
Holified (H. R. 2154). We support this legislation because it would provide the 
necessary impetus needed by this country to recapture its leadership in the de- 
velopment and successful operation of nuclear energy technology and would pro- 
vide the country with a minimum atomic energy program. We do not support 
this legislation because, as some people argue, the NRECA supports all public 
power legislation. We do not think this legislation is public power legislation, 
In regard to this matter above, this legislation simply provides the wherewithal 
to successfully arrive at the construction and completion of some full scale atomic 
reactors. 

This legislation would, in its domestic nuclear power aspects, authorize and 
direct the AEC to accelerate the United States atomic energy program through 
the construction of * * * “large-scale prototype power reactor demonstration 
facilities * * *”’ constructed at sites of AEC facilities and with power output 
to be used by the AEC itself. 

In addition, this legislation directs the AEC “To pursue with all practical 
speed the perfecting of laboratory processes for the production of usable energy 
from controlled thermonuclear reaction.” 

As I say, we wholeheartedly endorse such legislation, but I would like to 
suggest one amendment. I believe these bills should be amended to authorize 
and direct the Atomic Energy Commission to develop the technology and con 
struct economically feasible full scale atomic reactors also in the small 10,000 
kw. to 40,000 kw. size range. 

I suggest this not only because so many of the underdeveloped countries 
are in dire need of such sized reactors, but also because of the fact that if the 
rural electric cooperatives, the public utility districts, and the municipal utilities 
are to survive they too must have access to the small sized nuclear reactors. 

Providing such a smaller scale reactors is of tantamount importance ip 
assuring the continued effective functioning of the competitive yardstick. With 
full-federally operated nuclear reactors, as envisioned in these bills, and a 
compliment of publicly and cooperatively operated atomic reactors the Ameri- 
can people will continue to have both an element of competition and the neces 
sary data on hand to accurately measure the adequacy and cost of private power 
company service. 

It is our firm belief that if the Gore-Monroney-Holifield bill is passed, if now 
and in the future ample funds are provided for our atomic energy program, and 
as the bill directs, if the objectives and goals of our atomic energy program are 
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dearly outlined and defined; if responsibility is fixed and authority given— 
and, if it will only be recognized that the Federal Government alone is in a 

ition to provide the necessary funds, and alone has the necessary facilities 
and personnel to provide the needed stimulus and direction—if all these condi- 
tions are met, then I think we will be in a position to recapture and maintain our 
world leadership in this most vital of all technological discoveries. But I do 
not believe this can be done under the leadership of Admiral Strauss. 

Chairman Durnam. Mr. Price. 

Representative Price. Mr. Ellis, at the top of page 2 you omitted 
to read something in your prepared statement that the Atomic Energy 
Commission has recently accepted a bid from another contractor. 
You are talking there about the Rural Power Co-op Association of 
Elk River. 

Have they agreed to a contract on the Elk River reactor? 

Mr. Extis. I understand that is in the very latest stages, that there 
are two bids and that they both look much more hopeful than had been 
thought possible some months ago. 

Neither bid has been accepted. 

Representative Price. That is still in the state of negotiation on a 
bid? 

Mr. Exits. That is correct. I understand that neither bid has been 
accepted or had not as of 2 or 3 days ago. Action is expected right 
away, though. 

I understand that Mr. Ed Walter, the manager of Rural Power 
Cooperative at Elk River, will be before your committee on Monday. 

Ti oitenet Durnam. Do you know of any other rural cooperatives 


that are thinking about any new proposals to submit to the com- 
mission ? 
Mr. Exxis. Well, there are several, Mr. Chairman, which have been 


studying the opportunity, some groups, such as the Kansas Statewide 
have moved in that direction, the Kansas State Association of the 
Rural Electric Cooperatives, but they are being slowed up and held 
back by the lack of progress by these three who have been trying so 
hard to get started with some development. 

We have had to take that attitude in discussing the program with 
them. We can’t be too encouraging until we see where we are with 
these three efforts—until they have progressed much further than they 
have to date. 

Chairman Duruam. That has been primarily due to financing, has 
it not, to a large degree ? 

Mr. Exuis. You mean the contract submitted? The amounts in the 
contract submitted I think constituted a great barrier, but we believe 
that primarily it has been due to the determination made long ago in 
AEC not to permit the rural electric cooperatives to participate in this 
program. 

Chairman Duruam. I felt when these three came in that, of course, 
that was a pretty good indication that there was not anybody pro- 
hibiting them from coming in, if they were coming in submitting their 
proposals and got ther financing, all of them were taken in under the 
proposal. 

Mr. Exxis. That is true, but we think the proposals and the whole 
approach has been of such a nature as to make it almost impossible 
for the rural electrics to participate and evidence of it is that they 
have not participated, even though they have been trying very hard 
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from just as far back, if not further back, than the commercial power 
companies have been trying. 

Chairman Durnam. They have all had the same difficulty. Their 
situation is no different from anyone else in the financing end of it, 
the capital costs and the overall costs of the plant. 

It has all showed up in both ends. 

Mr. Exuts. Yes, sir; but we think the rural electric cooperatives have 
not been very welcome around AEC and we think, frankly, the reason 
for it is the tremendous influence which the commercial power com. 
panies have had in AEC and that there has been an attitude toward 
the rural electric cooperatives of, to say the least, coolness. 

Chairman Duruam. I do not know anything about that, but as far 
as the Congress is concerned we have provided means and methods 
whereby they could come in and participate like anybody else. 

Mr. Exuis. We think the Congress virtually directed AEC last year 
to “get on the ball” and go forward with these three generation and 
transmission electric cooperatives. These cooperatives have been 
working long and hard and spent a lot of money to try to participate 
in the program and we think that AEC has, to a great extent, defied 
that virtual mandate from the Congress. 

Chairman Duruam. These types were designed to set up a kind of 
criteria for small co-ops and people like that that wanted to get into 
this business for that purpose alone. 

Mr. Exxis. Mr. Chairman, I understand, and with me here are our 
economist, Dr. Paul Nelson, and our electrical engineer, Charles Rob- 
inson, who can provide details with which I am not familiar, but I 
understand that round two is now closed. 

Chairman Durnam. That is right. 

Mr. Ex.is. And that the rural electric cooperatives are not eligible 
to participate in round three. 

So that by AEC’s own rules we are excluded now from coming in 
with new proposals. 

Representative Price. Mr. Chairman, may I ask a question ? 

Chairman Duruam. Mr. Price. 

Representative Price. I just throw this out with an open mind, 
knowing the financial problems involved in the early stages of the 
development of this program. 

I have never been convinced that it was a very economically sound 
program for any company to be involved in. What advantage does 
the REA co-op feel that they would have being in the program at this 
early stage ? 

Mr. Exits. This, Mr. Price, we feel it is coming. We feel we may 
even be in better position to take advantage of smaller nuclear reactor 
generating stations particularly, than the big companies because of our 
great distances, operating over some million and a half miles of rural 
lines; because about as expensive a thing as we have to do is build 
the heavy transmission lines to get our power out to the substations. 
And, if some day we can have automatic or near automatic reactors 
out there in the substation areas, it will obviate the building of a lot of 
heavier transmissions lines and they may, therefore, be feasible at 
those spots long before they are feasible around Detroit or New York 
or Chicago. 

That is one thing. 
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Another thing is, we believe that there is plenty of history to support 
astrong feeling that the commercial power companies would attempt 
to preempt, in cooperation with industrial companies that do the 
development work, patents which are vital to us; that they would prob- 
ably tend to hold back the whole program if they felt that nuclear 
development might make it possible for those whom they do not like, 
for what they regard as their competition, that is the municipal, 
galler municipals, the power districts, the co-ops, to have some eco- 
nomic advantage by being able to improve their relative economic 

sition in the use of such reactors. 

Representative Price. Understand, I am not arguing with you. I 
am just trying to see the justification for the REA co-op being 
involved in this program. 

What you say there throws some light on it. 

Let me ask you this question: In the past have not your dealings 
with the equipment manufacturer been the problem? Is that not 
your problem, to deal with equipment conv tnolunees to build your 
power stations ¢ 

Mr. Ex.is. We think we have two problems. One is that we do 
not know how far the commercial power companies will go to keep 
us out of the atomic energy program. 

Representative Price. You do not know whether or not the equip- 
ment people who you are dealing with might themselves be shut out 
of the program if you did not cooperate with them in the building of 
small reactors ? 

Mr. Enis. Yes, and we do not know to what extent possibly they 
may be influenced by companies, by commercial power companies, who 
are buying greater quantities of materials from them in their dealings 
with us. 

Representative Price. You see the point I am trying to drive at? 

Mr. Exuis. I do. 

Representative Pricer. How would you suffer if the equipment 
people with whom you have always done your dealings, who have in 
the past built your power stations and so forth, have not been shut out 
of the projects ? 

Would you not then have access to them as you do now—in the 
atomic age as well as in the conventional age? 

Mr. Exuis. I think one could argue that. 

Representative Price. I am not arguing that with you; I am just 
throwing that out. 

Mr. Extis. I don’t think that necessarily follows. You see, we 
often need different types of equipment than the commercial com- 
panies need. 

For instance, we pioneered the practice of letting the consumer read 
his own meter. The cost of traveling a million and a half miles of 
line a month is a staggering cost. We have eliminated that. 

But to do that we had to get a meter the farmer could read and 
not one of these complicated ones with several wheels running in 
opposite directions, and we had to get the cost down. To do that took 
several years because American manufacturers refused to make the 
meter for us. 

We had to go to Canada and make arrangements to have the meters 
made in Canada before American manufacturers capitulated and 
agreed to make them in the United States. 
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We believe that certain technology might be withheld from us. We 
believe that there ought to be continuing exploration and we are ask. 
ing an amendment here to the bill to require the AEC to put in some 
of these small and intermediate size reactors, as well as the big ones, 
if the bill is passed. 

Representative Price. I think it is important to have these ques. 
tions answered and answered in the record, as we have them today, 
because it has been suggested that it might be the better part of wis. 
dom for REA co-ops to sit back and await the development of this 
new art because they would have access to it through their normal 
equipment sources anyway. 

Mr. Exits. There is another reason, and a big one. That is the 
yardstick reason. 

We do not believe we know now the cost of the Shippingport plant, 
We do not believe we have any way of knowing and we doubt that 
any agency of the Federal or State Government will ever know. 

Chairman Duruam. It has cost $64 million. That gives you a 
pretty good indication of what it costs. 

Mr. Enis. Yes, but we don’t know how much of that, Mr. Chair. 
man, is a cost that we might have been able to avoid somewhere. 

That is what I am trying to say. The value of having our own ex- 
perience and know-how is something that might help us to give this 
committee some information. 

Chairman Durnam. That is why we made it so that the rural co-ops 
could come into this picture and help us in building these reactors 
and gain more knowledge and more technical know-how. That is 
why we did it. 

Representative Price. I think it is important to have those ques- 
tions answered. I am glad to afford you the opportunity to put them 
in the record. 

Mr. Extis. Thank you, sir. 

Chairman Duruam. Are there any further questions? 

Thank you very much, Mr. Ellis, for your statement. 

The committee is adjourned until 2 o’clock this afternoon here in 
this room. 

(Thereupon, at 12:25 p. m., the committee was recessed, to recon: 
vene at 2 p. m., same day.) 


AFTERNOON SESSION 


The committee reconvened at 2 p. m., upon the expiration of the 
recess. 

Chairman Durnam. The committee will be in order. 

This is a continuation of the hearings of the Joint Committee on 
section 202 under the act of 1954. 

I believe our first witness this afternoon is Mr. Hibbert Hill, of 
the Northern States Power Co. 

I understand you are taking the place of Mr. King. 

Mr. Hitz. Yes, sir. 

I have a short statement, Mr. Durham, if I may. 

Chairman Durnam. All right. You may proceed. 
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STATEMENT OF HIBBERT HILL, CHIEF ENGINEER, NORTHERN 
STATES POWER CO., MINNEAPOLIS, MINN. 


Mr. Hitx. This statement is on behalf of what we call the CRBR 
project, which is the joint project of the Northern States Power Co. 
and the Central Utility Atomic Power Association. 

Mr. Hizz. My name is Hibbert Hill. I am chief engineer of the 
Northern States Power Co., 15 South Fifth Street, Minneapolis, Minn, 

Northern States Power Co., with the assistance of 10 neighboring 


- utilities, has undertaken the construction of an advanced type of boil- 


ing water reactor powerplant under the third round power reactor 
demonstration program. 

A contract with AEC, effective November 22, 1957, provides for 
assistance as follows: 


Rv OOOREBREUICCAOND Fh, MEN Di iso essing diel heel de ae $5, 000, 000 
nneeeC Nar WG Wate BIG AUT aie i ee ee 500, 000 
SmEUCNCE CHO CRONE: Rie UNG i it atic ccc bees eghicengennenns declae 00, 000 
cewre.ver OF LUCl TOUR Won. ack eccsganwesienneeeeal 1, 000, 000 

OCG! GQOMMINENCO. 6c ce ei Aha See 7, 000, 000 


Further R. and D. assistance, in a total of $3,650,000, will be pro- 
vided by the 10 neighboring utilities, who, with NSP are organized 
ina nonprofit corporation, Central Utilities Atomic Power Associates. 

The reactor and associated power facilities will be wholly owned 
and operated by NSP and will be located on the NSP system near 
Sioux Falls, S. Dak. 

The cost of the project, including research and development, fabri- 
cation and construction, is estimated at $28,800,000, as originally pre- 
sented in 1957, and as included in AEC program justification data, 
arrangement No. 58-111-2. To this time we have found no reason 
to modify this estimate. 

Work on this project was begun May 2, 1957, under a contract with 
Allis-Chalmers Manufacturing Co. This contract was confirmed No- 
vember 22,1957. Under the contract Allis-Chalmers will perform all 
research and development, pre- and post-construction, and will design, 
construct, and place the plant in operation. Substantial and satis- 
factory progress has been made under this contract. 

The project is for a 66-megawatt electrical powerplant, to be in 
operation by June 1962. A controlled recirculation boiling water re- 
actor, CRBR, light water moderated and cooled, will provide 164- 
megawatt heat. A superheater will provide 39-megawatt heat. It is 
expected, through the control of recirculation by variable speed pumps, 
to greatly increase the power output as compared to thermal recircula- 
tion, and so to reduce the reactor size and cost. Controlled recircula- 
tion will also control the reactor power, thus providing a control 
method in addition to the control rods. A second objective of this 
project is the development of a fuel element relatively low in first cost 
and processing cost. 

The CRBR project is in its beginning stages. It is still too early 
for conclusions on any phase of the project. However, to this time it 
can be said that progress is satisfactory, that cooperation on the part 
of AEC has been excellent, and that nothing has developed which 
causes us to be concerned over either our cost estimate or progress 
schedule. 
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That completes my statement. 

Chairman Duruam. Do you have a firm contract with Allis. 
Chalmers ? 

Mr. Hat. Yes, sir. 

Chairman Duruam. For the amount of $27 million; is that correct? 

Mr. Hitz. That is not correct, no. The firm contract with Allis. 
Chalmers is for $20 million, which does not include the cost of the fue] 
elements. Those will be additional cost to Northern States Power Co, 

Chairman Duruam. Do you feel that you have made some progress? 

Mr. Hitt. Yes, sir. We are at such a stage now that we are on the 
verge of being able to draw conclusions. 

If you were to ask me that question 3 months from now I could 
answer it much more firmly, but we feel that we are on schedule, that 
we are making progress, and that the progress being made is in accord- 
ance with the schedule generally that we have adopted almost a year 
ago. 

Chairman DurHam. You havea very good statement. 

Mr. Jenkins, do you have any questions ? 

Mr. Jenkins. Whenever you say power elements—is that the word] 
understood you to say ? 

Mr. Hitz. Fuel elements. 

Representative JENKINS. How broad is that? What does it do! 

Mr. Hixxy. I mean the reactor core in this case. That is in addition 
to the contract with Allis Chalmers that I mentioned, of $20 million. 

Representative Jenkins. In other words, that is what will be left. 
It will be the reactor complete ? 

Mr. Hitz. No; under the Allis Chalmers contract the reactor vessel 
and al] its surroundings will be provided. Northern States will pro- 
vide the fuel, as it were, for the reactor. 

Chairman Duruam. Mr. Hosmer? 

Representative Hosmer. You describe this as an advanced type of 
reactor. Is the advanced portion in connection with the control 
mechanism ? 

Mr. Hitt. The controlled recirculation. 

It is in the first place a means of obtaining a greater capacity from 
a given size reactor. 

Secondarily, it provides an additional means of control. 

Representative Hosmer. Does that have to do with the fuel element! 

Mr. Hitz. The fuel elements enter into it to a degree, but the pri- 
mary new feature is the use of pumps to circulate the water in the 
reactor. This stabilizes the reactor in such a manner that it is prac- 
ticable to raise its capacity to the limit of the possible heat exchange. 

It circulates the water through the fuel. 

Representative Hosmer. But you did mention that you are to de- 
sign a low first cost and processing cost fuel element ? 

Mr. Hitz. Yes, and these fuel elements in addition to the recircula- 
tion feature are being experimented with under this program with a 
view to a reduction in cost of the fuel elements. 

Representative Hosmer. All the engineering of the reactor, the re 
search and development on that, is being done by AEC ? 

Mr. Hitz. No, sir; by Allis Chalmers—you mean with AEC money! 

Representative Hosmer. No. I thought perhaps some of this work 
was being done in AEC laboratories? 
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Mr. Hitt. There will be some done in AEC laboratories, as we may 
request it. A part of the research and development allocation is an 
estimated $500,000 worth of work to be done in AEC laboratories and 
through c onsultation with AE C and so on. 

Representative Hosmer. What temperature do you have? 

Mr. Hitt. The reactor temperature, that is the steam in the reactor, 
will be at 489°. 

There is a superheater in connection with this reactor which will 
raise the temperature to 82: 

Representative Hosmer. That § is a conventional superheater ? 

Mr. Hitt. Yes, sir. 

Representative Hosmer. What is the pressure ? 

Mr. Hix. Six hundred pounds in the reactor, about 500 at the 
throttle. 

Representative Hosmer. Thank you. 

Chairman Durnam. Have you progressed to the point, or have you 
made any estimate as to the cost per kilowatt-hour ? 

Mr. Hix. Yes, we have, Mr. Durham. Our estimates remain as 
they were submitted with our proposal. The operating cost itself, 
not including fixed charges, we estimate at about 4.7 mills after we 
have operated the plant for a little while and have experimented with 
the fuel elements. 

Chairman Durnam. That isa very low cost of production. 

Mr. Hi. That is only production cost. It does not include the 
fixed charges. The fixed ‘charges added to this, if we include the total 
cost of the project, would raise the figure to slightly over a cent. 

Representative Hosmer. Does that ‘include or aaated the waiver of 
the fuel service ? 

Mr. Hitt. The figures I am giving exclude waiver. That is after 
this experimental period. 

Representative Hosmer. With fuel charges as they are now pub- 
lished ? 

Mr. Hutt. Yes, sir. 

Chairman Duruam. I believe that is as low a cost as has been made 
as I recall. 

Mr. Hit. That is our estimate for good or ill. 

Representative Hosmer. What do you figure if you include your 
capital cost ? 

Mr. Hn. A little over a cent, but that is based on the capital cost 
of this first unit. 

It is not too meaningful because the next unit we expect to build 
for a considerably lower price than this one. 

Representative Hosmer. Will it have any increase in capacity ? 

Mr. Hitt. It could be done but I was thinking i in terms of the same 
size of unit, a duplicate of this plant sometime in the future. 

Chairman Durnam. What did you say the production per kilowatt- 
hour was? 

Mr. Hitt. About 4.7 mills. 

Representative Hosmer. I mean the power production of kilowatts? 

Mr. Hit. Sixty-six thousand kilowatts is the plant size. 

Chairman DurHam. That isa prety good size plant. 

Mr. Hit. Yes, it is not, however, as large a plant as we would build 
normally in a conventional unit. We are adding to our system now 
150,000-kilowatt-units normally. 
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Chairman Duruam. The overall cost will be how much installed per 
kilowatt? 

Mr. Hix. For the conventional plant ? 

Chairman Duruam. Yes. 

Mr. Huw. About $150 a kilowatt. This atomic plant will be jp 
the neighborhood of $400 if we use the total cost. 

Chairman Durnam. Are there any further questions? 

Representative Hosmer. This circulation in the reactor is induced 
by your pumps outside? 

Mr. Hitz. Induced by pumps outside the reactor in this case. 

Representative Hosmer. Thank you. 

Chairman Durnam. Thank you very much, Mr. Hill. 

The next witness is Mr. John W. Keen, manager of the Wolverine 
Electric Cooperative. 

Mr. Keen, we are glad to have you, sir. 


STATEMENT OF JOHN W. KEEN, MANAGER, WOLVERINE ELECTRIC 
COOPERATIVE, BIG RAPIDS, MICH. 


Mr. Kren. Mr. Chairman, thank you, I am very happy to be here. 

I am John W. Keen, manager of Wolverine Electric Cooperative of 
Big Rapids, Mich. 

I last appeared before this committee on June 18, 1957, at which 
time I advised you of our progress in attempting to negotiate a con- 
tract for the construction of a 10,000-kilowatt aqueous homogeneous 
reactor at Hersey, Mich., under the Commission’s power demonstra- 
tion reactor program. Our negotiations were being carried on as the 
result of our proposal of February 1, 1956, to the Commission. I 


closed my testimony on the hopeful note that our project would de- 
velop rapidly in the months to follow. However, this was not to be 
the case, for on July 25, 1957, I received the following letter from 
our proposed reactor designer and builder, the Foster Wheeler Corp. 
of New York City. 


FOSTER WHEELER Corp., 
New York, N. Y., July 28, 1957. 
Mr. JOHN KEEN, 
Wolverine Electric Cooperative, 
Big Rapids, Mich. 

Dear Mr. KEEN: About 1% years have elapsed since we submitted to you a 
proposal for a 10,000-kilowatt aqueous homogeneous burner reactor system. In 
view of the passage of time and in the light of new developments, we have con- 
sidered it necessary to conduct a complete review of our proposal. This has 
now been accomplished, and two general conclusions can be drawn. 

1. The technical section of the proposal is out of date to such an extent com- 
plete revision and reevaluation is required. 

2. Current quotations on many items of equipment are so much higher than 
the original estimates of vendors that a complete revision of our price quotation 
is required. 

For these reasons it is necessary for us to withdraw our original proposal and 
its revision. Further negotiations would have to be based on a new proposal 
and quotation. Technical revisions will in all probability make it necessary 
for you to revise some of your cost estimates. 

Please advise us whether we should proceed with a new proposal. 

FostER WHEELER Corp., 
JOHN CARTINHOUR, 
Manager and Chief Engineer, Nuclear Energy Department. 


On August 5, 1957, following discussions with Foster Wheeler, I 
forwarded a copy of their letter to Mr. Jon D. Anderson, Manager, 
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Schenectady Operations Office, Atomic Energy Commission. Mr. 
Anderson then arranged a meeting on August "21 1957, at the Wash- 
ington offices of the ‘Commission for the purpose of discussing the 
implications of the Foster Wheeler letter. Representatives of the 
Atomic Energy Commission, Foster Wheeler Corp., and Wolverine 
Electric Cooperative were in attend: ance. 

At this meeting Mr. John Cartinhour of Foster Wheeler explained 
that although on January 15, 1957, they had made a revised firm quo- 
tation for their portion of the project in the amount of $4,890,000, a 
more recent detailed review indicated that their costs would reach 
$14,436,000; and further, that because of the many uncertainties asso- 
ciated with this program, Foster Wheeler could not enter into a 
closed-end contract even at that price. He also stated that Foster 
Wheeler would consider a contract for this project on a cost basis. 

Immediately after this meeting the following telegrams were 
dispatched : 

AvuGustT 21, 1957. 
Unitep STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C.; 
(Attention: W. K. Davis) 

Reference Wolverine project Foster Wheeler’s original quotation to Wolverine 
January 1956 was $3,788,000. Revised quotation on January 15, 1957, was $4,- 
890,000. Current estimate of project cost is $14,436,000. Increase in cost is at- 
tributable to technical uncertainties and a disproportionate rise in the cost of all 
components to be supplied by Foster Wheeler and its vendors. In view of these 
uncertainties Foster Wheeler must withdraw its original proposal as revised 
on January 15, 1957, and cannot undertake the Wolverine project on other than 
acost basis. Please advise if this is acceptable. 

JOHN CARTINHOUR, 
FosteER WHEELER Corp. 


Copies of this telegram were also sent to United States Atomic 
Energy Commission, “Post Office Box 1060. " Scarial ady, N. Y., at- 
tention: J. D. Anderson, and to Mr. John Keen, Wolverine Electric 
Cooperative, 302 South Warren Street, Big Rapids, Mich. 


AvuGustT 21, 1957. 
UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C.: 
(Attention: W. K. Davis.) 

Reference our proposal of January 1956 for construction of aqueous homo- 
geneous reactor our reactor builder Foster Wheeler Corp. has advised us with 
copy to you that technical uncertainties and disproportionate component cost 
increases have necessitated their withdrawal of firm revised quotation of 
January 15, 1957, in amount of $4,890,000. They further advise they can 
proceed with project only on cost basis with current estimate their cost 
$14,436,000. In view of these circumstances Wolverine requests your advice 
as to whether or not Commission would consider revision of our proposal on a 
cost basis. 

JOHN KEEN, 
Manager, Wolverine Electric Cooperative. 

A copy of this telegram was sent to the United States Atomic 
Energy Commission, Post Office Box 1069, Schenectady, N. Y., atten- 
tion: J. D. Anderson. 

On October 7, 1957, I met in Washington with representatives of 
the Atomic Energy Commission and was advised that the Oak Ridge 
National Laboratory had been requested to conduct studies and pre- 
pare cost estimates of a complete reactor system similar to the Wol- 
verine proposal to be constructed at the Wolverine site. I was also 
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advised that the Commission was desirious of obtaining approxi- 
mately 2 months operating experience on HRE No. 2 at Oak Ri 
in connection with this study. During the second week of December, 
I was informed that the construction cost study had been completed 
and that the figures appeared to be favorable. However, it 18 my 
understanding that the operational data on HRE No. 2 is not yet 
available. 

Wolverine became actively interested in exploring the Commis. 
sion’s power reactor program in February of 1955 in the belief that 
the development of economically feasible small reactors was vital 
to many facets of our national life. We further believe that the 
feasibility of such reactors can best be demonstrated when they are 
operated as independent installations subject to the day-to-day cir- 
cumstances of normal utility operation and not as laboratory curi- 
osities. 

It is unfortunate that although a tremendous amount of work has 
already gone into this project there is so little to indicate that a small 
demonstration reactor of this type will be constructed for civilian 
application in accordance with the intent of the power demonstration 
reactor program. 

Chairman DurHam. Well, you are out of business, are you, Mr. 
Keen ? 

Mr. Keen. Since we compiled this written testimony we have had 
another meeting with the representatives of the Atomic Energy Com- 
mission. They have exposed to us additional studies over and above 
what they had in eainioee: 

They also indicated that the HRE No. 2 at Oak Ridge, even though 
it was intended to go on the line, or to become critical approximately 
2 years ago, it is still in a developmental stage where they are cor- 
recting failures of some of the component parts. 

Chairman Durnam. At the present time you are still trying to get 
a contract to build one; is that correct ? 

Mr. Keen. Not necessarily, no. 

Since July 25 when we requested the Atomic Energy Commission 
to advise us on what steps to follow, or what procedure they might 
recommend, the contract negotiations have been dormant. 

Chairman Durnam. Are you pursuing any project at the present 
time, trying to geta contractor ? 

Mr. Kren. We are not working on an actual contract as of today, 
although it is our personal feeling that at this time it appears that 
the homogeneous burner type reactor is not ready to go out into ci- 
vilian application. 

Chairman Durnam. Primarily due tothe cost of it ? 

Mr. Kren. Not so much the cost of the reactor itself, but the ex- 
pected operating cost of the reactor. 

Chairman Durnam. Had you already had in being your financing 
when this contract was let to Foster-Wheeler Corp. / 

Mr. Keen. As you note, they changed their quotation to us, at one 
time raised it and then they « ‘ame back in July 1957 and requested 
consideration of another increase, but not on a closed-end contract, 
but on an open end or on a cost basis. 

They would not consider a closed contract. 
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Chairman Durnam. What was the total cost of it when it was first 
projected? Did you make any estimate of cost or was it left entirely 
up to Foster-W heeler ? 

Mr. Kren. Foster-Wheeler, of course, as you know, has a substan- 
tial history in the manufacturing of component parts of the reactor 
field, and they submitted a proposal to us of something over $3 mil- 
lion to design and construct on our site this reactor. We, of course, 
would furnish the conventional equipment for the reactor such as 
the site, the electrical equipment, the superheater boiler, the electrical 
and switch gear, the operator personnel, and so forth. 

Then they came back in January 1957 and requested a revised con- 
tract in the amount of $4,890,000. 

Chairman Durnam. Which you agreed to? 

Mr. Keen. Which we agreed to and which the commission agreed 
to. 

Chairman Durnam. But when they went to the $14 million, why, 

you did not agree to that ? 
’ Mr. Keen. We did not agree to that, though. We did not agree 
to it because a reactor project in the field has to have some hope of 
eventually becoming competitive with fossile fuels, otherwise we 
would not be interested in it. 

If there were no hopes of it becoming competitive we would have 
no particular interest. 

However, there are some proven types of reactors that some people 
do believe that might need further development in the smaller range 
class, say up to 20 or 30 megawatt size, that could be very advan- 
tageously developed out in the field. 

Chairman Duruam. Did you make any projected cost per kilowatt 
hour on the final bid of $14 million? 

Mr. Keen. I cannot furnish you that information, but I can fur- 
nish you one that is perhaps more concrete than anything we could 
do. That is a tabulation of estimates that were worked up by some 
of the personnel at Oak Ridge. It ties in with this December report 
that they submitted to the commission. 

Chairman Durnam. Well, give us that, if you have it, for the 
record. 

Mr. Kren. The reason for our becoming disinterested in the aque- 
ous homogeneous reactor at this time is basically due to the findings 
that were developed at Oak Ridge. 

Chairman DurnHam. I am just running the figures through my 
head. <A 10,000 kilowatt plant costing $14 million would be about 
$1,400, or close to it, per kilowatt installed capacity. 

Mr. Kren. That is very true, and that is very discouraging. How- 
ever, when you are making a pilot plant, the first model, you can 
expect, naturally that the construction costs are going to be high. 

Chairman Duruam. I do not know of any estimate in the whole 
category of reactors that runs that high. 

Mr. Kren. The information that the boys at Oak Ridge came up 
with was about $9 million for this project, as far as construction costs 
were concerned. 

Chairman Durnuam. About $5 million less than what they offered 
to build it for? 

Mr. Kren. That is right. 
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Chairman Durnam. That isstill pretty high. 

Mr. Keren. Of course, you must realize in the aqueous homogeneous 
reactor you have much more than a reactor system. You have the 
chemical processing plant where the fuel is reprocessed on the site 
which can bear a lot of merit in future development for isolated 
plants can be practically self-maintained without having too much 
external communication. 

Chairman Durnam. Has there been any action taken by your group 
of directors or whatever you call them as to where they go from the 
present status of things ? 

Mr. Kren. You mean the directors of Wolverine. 

Chairman DurHam. Yes. 

Mr. Kren. The Wolverine directors just recently charged me with 
the responsibility of continuing our interest in the reactor program 
so that in any way we can benefit the program they are willing to dogo, 

Chairman DurnHam. You are still authorized then to negotiate with 
AEC for a proposal ? 

Mr. Keen. That is right, sir. 

Chairman DurHuam. Are there any questions? 

Representative Hosmer. Mr. Keen, how much money does Wol- 
verine have in this thing so far? 

Mr. Keen. I am sorry; you embarrass me. I cannot give you a 
definite answer on that. 

Representative Hosmer. It is all in negotiating, nothing in technical 
work? 

Mr. Kren. That is right. This is purely an estimate. 

I have seen some figures recently, but there was other developmental 
work in this of a smaller nature, about $35,000 to $38,000 that Wol- 
verine has directly expended for the negotiation of the contracts and 
working up the proposal that we submitted in February of 1956, al- 
though I do believe that there is a substantial amount of engineer- 
ing cost that is not in the $38,000 figure. 

Representative Hosmer. Were you here when the Pennsylvania 
Power & Light people were testifying ? 

Mr. Keen. I was not. 

Chairman Durnam. I do not believe you gave us whether or not 
you already arranged your financing for the conventional part of the 
plant. 

Mr. Keren. For the conventional part of the plant, the financing has 
been arranged by Wolverine some time ago. 

Chairman Durnam. What was the cost of that, do you recall? 

Mr. Kren. We requested and received a loan from the Rural Elee- 
trification Administration of a little over $3 million. The bulk of that 
was for the conventional part of the plant, but there were some other 
related capital investments also, some transmissions. 

Chairman Duruam. Can you get the loan ? 

Mr. Kren. The loan is available. 

Chairman Durnam. Did you ever get it in hand? 

Mr. Kren. We have not requested the loan advance yet. 

Of course, REA is like any other banker. You have an idea, but 
you have to submit to them certain evidence that you are 

Chairman Durnam. You have not committed yourselves against 
the loan so far as buying equipment is concerned ? 
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Mr. Keen. We have placed no orders; no, sir. 

Would you like these operating estimates costs that were worked up? 

Chairman Durnam. Yes. 

Mr. Keen. By charging 15 percent for amortization—— 

Chairman Duruam. Is that the normal chargeoff ¢ 

Mr. Keen. That is a normal chargeoff for a private utility. That 
is very high for a cooperative that is borrowing money for 2 percent 
interest. 

We feel that about 7 or 8 percent is closer to our particular posi- 
tion than 15 percent, but the Oak Ridge people used 15 percent. 

Of that, the capital depreciation costs were 18.72 mills. 

Let us cut it down to our size. That would still be half of that, or 
9 mills as far as capital investment is concerned. That along with 
the fuel burnup, inventory, other processes, maintenance and opera- 
tion, brings it up to an estimated cost of 22 mills per kilowatt-hour. 

So you can see it is very discouraging at this time as far as the 
aqueous homogeneous burner type reactor to be submitted to the field. 

Chairman Durnam. I do not understand why you are pursuing it. 

Mr. Kren. If we took the complete 18 mills out, the complete cap- 
ital investment out of there, we would still have a cost which no one 
could live with, in the general area which we are serving. 

The reason why we are here today is by the request “of the commit- 
tee to bring you up to date from our last testimony to you. 

Chairman Durnam. We are glad to have it, of course. 

Mr. Kren. However, we do feel that there are other types of re- 
actors that show a tremendous amount of promise in the small reactor 
field and there should be certain developmental work done and proven 
out in the field beyond the laboratory stage now where they can be 
taken out in the field. 

Chairman Durnam. Pursuing another approach. 

Mr. Keren. That is correct. But I do not know whether the Com- 
mission has the authority to change the approach on the second round 
which we are concerned with, the sind round of reactor proposals 
ornot. That is a question we do not have the answer to. 

But if it could be worked out so that the Commission would have 
authority to either accept a different approach or a new round 
brought into the picture, where everything has been learned from 
the teams that have been working on these various projects for the 
last few years, put their resources together on a so-called fourth 
round, it is our belief that a tremendous amount of benefit could be 
derived from that. 

Chairman Durnam. On whose advice did you get into this, on the 
basis of the directors’ request? How did Wolverine get into it? 

Mr. Keen. In 1955—I am quite sure of this date but I would not 
want to be held to it—the board of directors of Wolverine requested 
our engineering firm and myself to make a thorough investigation 
into the atomic energy field to determine whether or not there was any 
part that Wolverine could play in the development of the reactor 
industry. 

Chairman Duruam. Did you have the advice of engineers or re- 
actor experts, or did they just do it on their own initiative ? 

Mr. Keen. They did it on their own initiative. However, we feel 
that we had many things to offer, particularly our location ; that is 
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of benefit to the Atomic Energy Commission and to the advancement 
of the art, that is not found just anywhere and everywhere. 

We are in a relatively high fuel cost area, one of the higher fue] 
cost areas of the Nation. 

Chairman Durnam. Do you mind disclosing the figures, the profit 
the corporation made last year? 

Mr. Keen. Our corporation last year showed a slight deficit. It 
did not make a profit last year. 

Chairman Durnam. It showed a deficit ? 

Mr. Keen. That is right. 

Chairman Durwam. I believe the year before you showed a slight 
profit. 

Mr. Kren. We showed a profit of $18,000. Of course, you under- 
stand that one of the problems of management of a rural electric 
cooperative is attempting to budget and recommend to the board for 
proper board action so that you come out near the zero margin. 

Chairman Durnuam. I understand that. 

Are there any further questions ? 

Representative Hosmer. There is one question that came to my 
mind while you were interrogating Mr. Keen. 

In connection with your continued interest in atomic power, you 
were up to about a $5 million deal. You would not be interested in 
one that was much higher than that? 

We know that the $14 million deal is out of your range. Just where 
is your limit? 

Mr. Keen. I could not say where the limits were. That would be 
rather difficult to express as a statement. 

Representative Hosmer. It would be probably closer to 5 than to 14. 

Mr. Keen. That is correct. 

However, we were pleased and rather satisfied with the $9 million 
figure that Oak Ridge came up with in December. 

Representative Hosmer. When this thing began did Foster-Wheeler 
get hold of you, or did you get hold of them ? 

Mr. Kren. Foster-Wheeler originally contacted us. 

Representative Hosmer. Thank you. 

That is all, Mr. Chairman. 

Chairman Duruam. Thank you very much, Mr. Keen. 

The next witness is Mr. David B. Sloan, president of Gibbs & 
Hill, Inc. 


Mr. Sloan, will you come around, please. 


STATEMENT OF DAVID B. SLOAN, PRESIDENT, GIBBS & HILL, INC. 


Mr. Stoan. Thank you, Mr. Chairman, I appreciate your giving 
me this opportunity today. 

I would like to address myself to item 5 in the suggested topics for 
discussion which was forwarded with your inv itation of January 20, 
which is AEC contract policy. 

Chairman Duruam. All right, you may proceed. 

Mr. Stoan. Thank you, sir. 

My name is David B. Sloan, and I am president of Gibbs & Hill, 
Inc. While Gibbs & Hill, Inc., has been engaged in the atomic-energy 
field for a number of years, this is the first occasion on which any- 
one representing the firm has appeared before the Joint Committee 
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on Atomic Energy. I am, however, pleased to have this opportunity 
to appear before you to comment briefly on the role of the independent 
architect-engineer in atomic-energy work as we see it today. The 
term “independent” means that we hold no proprietary interests in 
materials and equipment and are not compromised by the necessity of 
meeting a fixed price in construction operations. By architect-engi- 
neer we mean a firm engaged for engineering services which is pre- 
pared to render minor architectural services incidental to its engi- 
neering. 

Primarily, we would like to emphasize today what we see as the 
important functions to be discharged by architect-engineers in nuclear 
power work. Furthermore, the high importance of these functions 
prompts us to comment on some of the difficulties faced in discharg- 
ing them. 

> assessing the role of the architect-engineer in nuclear power 
development, it is probably worthwhile to note briefly how his respon- 
sibilities have evolved in recent years. In the field of conventional 
powerplant construction, it is fairly well understood that the proper 
and desirable role for an architect-engineer is first to determine the 
overall technical and performance requirements needed in the new 
plant. These are translated by the architect-engineer into a general 
plan for the plant, a detailed layout of equipment, and into speci- 
fications for the various items of equipment which are procured 
by the client or by the engineer in his client’s behalf and installed in 
new structures designed by him and perhaps constructed by him to 
provide a complete installation ready for operation by the chent. In 
handling these tasks the engineer’s primary purpose is to produce a 
finished plant representing the best economic combination of equip- 
ment and materials obtainable, considering both initial investment 
and lifetime operation. 

Because of the manner in which the use of nuclear energy developed, 
the organization of work on nuclear power projects has until now 
followed a somewhat different pattern. Technology governing the 
use of nuclear energy and for power purposes originated, of course, 
with the scientists in their laboratory research and development. A 
few years ago, when it became apparent that the time had come to 
convert nuclear energy into useful power generation on a larger scale, 
the first step was to engage the more experienced reactor system manu- 
facturers to undertake the development and engineering design of re- 
actor plants of an experimental character. The reactor system design- 
ers, in turn, divided the projects into a series of analytical studies and 
developmental projects on materials and components. And they have 
generally undertaken also the problem of overall system layout and 
design. Generally speaking, when it became necessary to handle ques- 
tions of site location, site utilities, and general structural design, archi- 
tect-engineering firms were brought into the picture. Gradually, as 
more projects have been undertaken, and as greater initiative and 
responsibility have been assumed by private utility and manufactur- 
ing organizations, the responsibilities of the engineers in nuclear power 
work have tended to increase and to approach more nearly the normal 
scope of responsibilities found in other types of powerplant work. 

We, like other engineering firms, have anticipated that our responsi- 
bility in the nuclear power field would eventually become very much 








336 ATOMIC ENERGY INDUSTRY 


the same as it now is in conventional plant engineering and construc. 
tion, and we have taken steps to prepare ourselves by training and 
experience for handling this responsibility. Engineers from our staff 
have been made available for formal training at reactor schools of the 
Atomic Energy Commission. We have employed engineers with 
nuclear power experience or training and provided supplementary 
training for other engineers on our staff, so that today we have at hand 
a core of executives and engineers who have special qualifications for 
work in the nuclear power field. Many other engineers from our 
normal engineering complement are able to perform important tech- 
nical functions closely related to nuclear power work. 

Along with this program of building the competence of our staff, 
it has been the privilege of our firm to serve both the United States 
Atomic Energy Commission and major industrial organizations in 
the nuclear field going back as far as 1950. Engineering services 
have been rendered on electrical transmission lines and substations 
at the National Reactor Testing Station for the Idaho operations 
office; for all utilities at the Savannah River plant for the Savannah 
River operations office; for various supporting facilities required by 
the S3G installation at West Milton, N. Y., for the Schenectady opera- 
tions office; and currently for the Princeton University-University of 
Pennsylvania proton accelerator at Princeton, N. J., for the New York 
operations office. In response to invitations, qualification statements 
have been submitted for a number of other projects over the years. 
I would also point out our active engagement in nuclear power work 
abroad. Our firm has been fortunate to have been engaged in general 
engineering and supervision of electrical powerplant construction in 
South America, Europe, and the Far East since the end of the last 
war. This work has gone on almost continuously, covering up the 
10 different countries and over 1,500,000 kilowatts of installed capacity. 
It was logical, therefore, that one of our foreign clients should retain 
us for a nuclear powerplant when they became interested in this new 
form of energy. Similarly, we have been retained by one of our large 
manufacturers to assist in the design of a nuclear powerplant in 
Europe. This work helped to develop and strengthen our experience 
in the nuclear power field. And in keeping with our regular practice, 
we have made maximum use of local resources and provided important 
training for foreign engineers involved in the design and subsequent 
operation of these facilities. 

We are now more than ever convinced of the basic need for the 
type of services which the architect-engineer traditionally renders. 
It is known that many of the most serious problems in the develop- 
ment of nuclear power arise in the nonnuclear components and me- 
chanical features of reactor projects. A number of other factors, 
which bear on the ultimate economics of nuclear power, depend toa 
great extent on straightforward engineering improvements more than 
on subtle questions of nuclear physics. This is not in any sense to 
discount the problems of the nuclear physicist which we fully appre- 
ciate will be basic to advancement in this field for many years to come. 
There are, however, still other questions arising from site selection 
and the effect of site conditions on plant construction which are a part 
of the normal civil engineering responsibilities of the architect-en- 
gineering organization. Finally, in this brief résumé, I should men- 
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tion the importance of coordination of job-site construction with de- 
sign and procurement of materials and equipment. In consequence, 
we urge that the AEC and the reactor builders continue to broaden 
the use of independent engineering organizations in the many phases 
of nuclear plant work where their experience is already of value. 
Further, qualified architect-engineers should be aided to learn their 
tasks by doing them, just as design organizations and manufacturers 
are learning theirs. 

Having thus considered the role of the architect-engineer in nuclear 
ower work, let me comment on some of the problems affecting the 
incentives offered the architect-engineer in this field today. “Our 
cumulative experience with a variety of work for the Atomic ‘Energy 
Commission has left us with some impressions which are disturbing 
to us as a professional engineering organization; and in a larger sense 
disturbing from the standpoint of their effect on the overall atomic 
energy effort. One impression has to do with certain specific effects 
of the application of the Commission policy of “spreading the work” 
through, in general, denial of consideration to any firm which is al- 
ready engage ed in engineering services to the Commission on projects 
having a construction value exceeding $2 million. We understand 
well enough the basic purpose of such a policy. We point out, how- 
ever’, that it is just as important from the standpoint of the total 
atomic energy effort to develop know-how in engineering firms as it 
is in manufacturing and utility organizations. Consequently, if 
through application of this rule, an organization through involve- 
ment in an Atomic Energy Commission contract of nominal size, over 
$2 million, which strete shes out over 3 or 4 years, is denied any oppor- 
tunity during that time of being considered for nuclear power proj- 
ects, regardless of their qualifications relative to other candidates for 
the work, the consequences, in our judgment, might be serious and 
undesirable. We urge that such rules be applied “with great discre- 
tion, recognizing the cardinal importance of developing know-how 
in organizations whose competence will be important in the future of 
nuclear power development both in this country and abroad. 

Our second point has to do with the handling of unallowable costs 
in overhead reimbursement on cost-plus-fixed-fee contracts. It is our 
understanding that in such contracts for engineering services the fee 
is related to the construction cost of the facility and, in some instances, 
we feel insufficient recognition is given to the complexity of the en- 
gineering services as reflected in the magnitude and nature of the 
manpower requirements. Thus, to cite a specific example, where the 
Atomic Energy Commission estimated the construction cost to be $11 
million, the fee ac ceptable to the Commission was indicated to be 
$93,000. At the same time, the Commission’s estimate of engineering 
manpower requirements was 26,000 man-days, which would result in 
a salary cost to Gibbs & Hill, Inc., of perhaps $900,000 for technical 
salaries. Our indicated overhead corresponding to such direct cost 
would be in the order of $500,000. Gale AEC policy, about one- 
third, or $167,000, of the overhead is made up of unallowable costs. It 
is thus evident that the fee of $93,000 would fail to cover disallowed 
overhead by $74,000, resulting in a loss to the firm of this amount. It 
might be argued that the estimated overhead is too high, but we are 
convinced that the overhead relationship conforms with the general 
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experience of the profession, and would point out that, percentagewise, 
it 1s well below the amount considered as necessary in the fee schedule 
of the American Institute of Consulting Engineers. 

Another recent experience also relates to the use of the Commission's 
fee schedule on cost-plus-fixed-fee contracts. Under the terms of the 
contract on which we were engaged, through inadvertence certain 
overhead items not normally allowable had been accepted. As a re 
sult of a final audit to determine the actual overhead experience, this 
situation was called to the attention of the operations office involved, 
Our position was that any items of overhead unacceptable to the 
Atomic Energy Commission as such should be added to fee. We were 
told, however, there was no possibility of doing this, because under the 
Commission’s criteria for determining such fees no increase was pos- 
sible. It then became quite evident that with the overhead items 
restricted to those allowable by the Commission, and the fee un. 
changed, we had again failed to cover our normal overhead costs, 
Continuance of this kind of policy on reimbursement might, in our 
opinion, ultimately result in preventing reputable firms from acquir- 
ing such job experience as may be available through the Atomic Energy 
Commission’s own direct contract work. 

In citing these experiences, with their implications, it should be dis- 
tinctly understood that we are not being critical of a particular opera- 
tions office or particular staff members. These problems, we feel, are 
a consequence principally of the unusual origins of atomic energy work 
and the policies which resulted therefrom. We are well aware that in 
the early days the value of the Commission’s know-how was so great 
that it was considered to have a value which would to some extent off- 
set the relatively low fees and restrictive reimbursement. practices of 
the Commission. As of now, because of the high degree of experience 
and initiative in private organizations as well as the Government, we 
wonder if it is still appropriate for the Commission to employ the 
remainder of the Government’s monopoly of information as justifica- 
tion for practices which in a number of instances do not result in ade- 
quate compensation for services rendered. 

In short, we feel the place of the independent architect-engineer is 
of marked importance to the future of nuclear power because of his 
independent point of vew, his primary concern for the economic inter- 
ests of the owner and plant operator, and because of his long practical 
experience with most plant features outside the reactor core. Hence, 
we urge that qualified powerplant engineers be encouraged to partici- 
pate in nuclear power work so as to assume normal responsibility in this 
field as early as possible. 

We thank you for this opportunity to express our views and hope 
that they will be helpful in your consideration of how best to make 
use of the technical resources of our country. 

Chairman Durnam. Thank you very much, Mr. Sloan. 

You do not take any contracts; you are just a service organization 
to the contractor ? 

Mr. Sxoan. That is right. We are purely a professional engineering 
organization. 

Chairman Durnam. How large is your company ? 

Mr. Stoan. A total of 500 personnel. 

Chairman Durnam. How long have you been in business ? 
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Mr. Sioan. Since 1911. 

Chairman Durnam. You should have a lot of experience. I have 
some questions on the restrictive $2 million. As to that, of course, 
you know the primary purpose, I suppose, is to try to spread the work. 
{kind of agree with you that where the people are qualified I do not 
think there should be any restriction. 

If they have the ability to do the job, and do not get the job done, 
you have to have somebody to do it, whether it is a $2 million or $25 
million job. 

Have you actually had experience with that, a $2 million contract 
with AEC ? 

Mr. Stoan. We have been advised that we could not be considered 
fora particular project because of the volume of AEC work we had in 
hand at that time. 

Chairman DurHam. That is not generally true in other Government 
agencies, is it ? , 

Mr. Stoan. Not to my knowledge; no, sir. 

Chairman Durnam. The Defense Department does not have any 
such restriction ? 

Mr. Stoan. Notso far as I know. 

Chairman Duruam. Do you do any work for them? 

Mr. Stoan. We have done work for the Navy. 

Chairman Duruam. Are there any questions ? 

Mr. Price? 

Representative Price. You have been in business since 1911, Mr. 
Sloan, but how long have you been doing business in the atomic- 
energy program ? 

Mr. Sioan. Since 1950. 

Representative Price. I do not notice your home address, your firm. 
Where are you located ? 

Mr. Stoan. Pennsylvania Station, New York. We also have an 
office in Los Angeles and one in Tampa. 

Representative Price. Do you deal directly with the Atomic Energy 
Commission, or do you deal mostly with contractors with AEC? 

Mr. Stoan. Primarily with the prime contractors. On the Savan- 
nah River operations, which were mentioned in my statement, our 
contract was with Du Pont. Du Pont held the prime contract with 
the Commission. 

Chairman Duruam. Did you do all the engineering work there? 

Mr. Stoan. All the utilities, the water supply, sewers, electrical 
supply, steam distribution, things of that sort. 

epresentative Price. Have you done any design engineering on 
any processing plant ? 

Mr. Stoan. Did we do any design work on the processing plant at 
Savannah River? No, sir. 

Chairman Durnuam. Mr. Hosmer? 

Representative Hosmer. I have a question with respect to the $2 
million restriction on the volume of work you can do for the Atomic 
Energy Commission. 

Is it a fact that you are not actually doing nuclear power work, as 
such, but it is more or less conventional work, powerlines, substations, 
and all? 

Mr. Stoan. That is right. 
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If I might add our conception of our place in the nuclear-power 
field, we do not presume to be, and we do not intend to become 
designers of reactors. 

Representative Hosmer. You are not learning anything you do not 
already know, doing that kind of work? 

Mr. Sioan. Yes; we are. Some of our work is actually in the 
design of the reactor vessel and its supports of the primary loop, 
many such things that are closely identified with the reactor. 

Representative Hosmer. You are engaged in that work ? 

Mr. Stoan. Yes, sir. 

Representative Hosmer. Domestically or with the foreign com- 
panies ¢ 

Mr. Stoan. We are particularly involved in it in the work we are 
doing for one of our large domestic manufacturers on the design of 
a small nuclear powerplant to be built in Europe. i 

Representative Hosmer. Is this an AEC job ? 

Mr. Stoan. No. 

Representative Hosmer. I am trying to tie this down to this $2 mil- 
lion limitation you are complaining about. 

So far as I can see, it has been applied to you only as to more or 
less conventional type operation. 

Mr. Stoan. That is right, Mr. Hosmer. 

Representative Hosmer. You really cannot complain that it is not 
allowing you to gain special nuclear power knowledge because it has 
nothing to do with that. 

Mr. Suoan. I think it does. For instance, Mr. Hosmer, on some 
work that we did for General Electric Co., known as the S-3-G, which 
is a submarine prototype reactor, whereas we were not involved in 
the reactor design, we were involved in the fuel handling, the waste 
treatment, and many of the features which derived from the fact that 
a reactor was involved. 

Representative Hosmer. I am not trying to argue with you. I just 
do not want the record to go with the assumption that you were inside 
the reactor itself. 

Mr. Stoan. I would like to make it very clear that we do not pre- 
sume or propose to become designers of reactors. We feel that is a 
manufacturer’s function just as the design of any other form of steam 
generator is. 

Chairman Durnam. The installation of this type of equipment in- 
stalled for the use of these reactors is a little bit different from the 
conventional type plant although it may be somewhat similar in 
operation. 

Mr. Stoan. That is the point I was making. If a reactor is in- 
volved as a steam generator, then there are many facilities which are 
necessary which are not required in a conventional plant about which 
we learn by performing those services. 

Chairman Duruam. For instance, if you design a waste disposal 
unit that is something different from what you have in an ordinary 
steam plant. 

Mr. Stoan. That is correct. 

Chairman Durnam. I believe you are the first engineer that has 
appeared before us, or company of engineers. 

Are there any further questions? 
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We are glad to have had you because we want to have all sides 
Oar. Son Thank you very much, sir. We appreciate the oppor- 
Eiheieman ee be committee is adjourned until Monday 

ing ¢ , x, in this room. 
Ereeteopon, a3 "05 p. m., Friday, February 28, 1958, the bg 
mittee was recessed, to reconvene at 10 a. m., Monday, March 3, 1958.) 
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MONDAY, MARCH 3, 1958 


CONGRESS OF THE UNITED STaTEs, 
Jornt CoMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 
The Joint Committee met at 10 a. m., pursuant to recess, in room 
1334, New House Office Building, Hon. Carl T. Durham (chairman 
of the committee) presiding. 
Present: Representatives Durham, Price, and Hosmer. 
Present also: David R. Toll, staff counsel, and George E. Brown, 
Jr.,and Richard Smith, staff members. 
Chairman DurHam. The committee will come to order. 
The first witness this morning is Mr. Gravgaard, president of the 
Rural Cooperative Power Association of Elk River, Minn. 


STATEMENT OF 0. N. GRAVGAARD, PRESIDENT, RURAL 
COOPERATIVE POWER ASSOCIATION 


Mr. Graveaarp. Thank you. 

Mr. Chairman, we have submitted a very condensed report to this 
committee. However, with 3 years of negotiations with the Atomic 
Energy Commission and others, I am sure that if there is anything 
beyond what we have submitted here in our statement that you wish 
io ask, I am sure that we will be able to answer. 

I think that our manager, Mr. Walters, has become quite a pro- 
fessional in the atomic energy field, and I am sure that he will be 
able to answer any questions that you wish to put to him. 

Do you wish this statement ? 

Chairman DurHam. Yes, if you do not mind reading the statement. 

Mr. Graveaarp. I will ask our manager to read it, and if he wishes 
tocomment on any phases of it, 1 hope he will be permitted to do so. 

Mr. Watters (reading) : 

Mr. Chairman, I am O. N. Gravgaard of Hawick, Minn.. president of the board 
of directors of Rural Cooperative Power Association, Elk River, Minn. I am 
pleased to accept the committee's invitation to come here and report to you 
on the present status of our reactor plant. 

Unfortunately, soon after my last appearance here our first proposer, the 


A. M. F. Corp., withdrew their proposal and decided to get out of the power 
reactor business. 


This sudden development gave us great concern. Most of the conventional 
equipment, which RCPA is to furnish, had been ordered and will be received 
beginning in May of this year. This was necessary to meet the original reactor 
Schedule of operating in June 1959. It also meant that our steam source to run 
the turbine would be delayed approximately 2 years, while $214 million worth 
of conventional equipment stood idle. The delay also meant that the electricity 
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needed to supply our farm members’ increasing requirements would not be 
available. 

These factors have influenced our present decision to put in a conventional 
boiler to fill the gap until the reactor is completed, and it will serve as Standby 
and emergency service until the reactor has achieved steady operation. Our 
load growth studies indicate we must add an additional steam turbine about 
2 or 3 years after the reactor begins operation. 

We are confident that the reactor will eventually produce more power than 
its initial rating. Recognizing this good possibility of more capability, and 
that several years’ operation will prove dependability, the next turbine wil] be 
sized to the reactor’s greatest capacity and the reactor will be depended upon 
as firm steam supply. 

Shortly after A. M. F. withdrew, the AEC issued a request for new proposals, 
Six firms indicated interest, but four of these withdrew. The two remaining 
are the ACF Industries and General Electric Co. 

RCPA personnel have cooperated in preparing information, drawings and 
other details needed by manufacturers in the preparation of their proposal, 
They are also working with the AEC evaluation staff going over the details of 
the two proposals in an attempt to make a selection of the best proposal. 

Since the selection has not yet been made, and evaluations are still in prog: 
ress, I would prefer to discuss the proposals only in general and leave the 
details and cost for announcement by AEC. 

Both proposals indicated a willingness to construct a plant under a cost-type 
contract having a maximum limit similar to one RCPA had negotiated with 
AMF. Both reactors are boiling water types and appear to have some major 
improvements in fuel element design and handling over the original AMF 
reactor. 

Our association had previously approved a letter of agreement with AERC 
as to general contract terms to cover the operation and financing of the plant. 
Only minor changes have developed since that time, and we look forward to 
early submission of both contracts to your committee. 

In closing, I wish to convey my fellow directors’ and my own apologies to 
your committee for the delays caused by our former contractor’s withdrawal 
from a development program we both want to see move forward. 

We wish to continue this project, and build the nuclear plant we started on 
several years ago. We hope your committee will give its continued support and 
help. Our people will do their best to make this a project we will both be 
proud of. 


Chairman DurHuam. Thank you very much. Then you are in the 
position at the present time of going ahead and building a conven- 
tional steam-type plant ? 

Mr. Watters. We are adding the boiler to it. We had proceeded 
to build the conventional facilities because of meeting the other sched- 
ules of the other reactor. This changes the construction by approxi- 
mately 2 to 214 years before the reactor will be available to serve the 
facilities we are installing now. So, by putting the boiler in now, 
we carry our electric system until the reactor starts operating, and 
beyond that time the boiler then becomes a standby source of steam 
while the reactor is in experimentation, start-up, and during its shake- 
down period. 

Chairman DurHam. How do you think you are getting along with 
your negotiations with the AEC? 

Mr. Watters. The proposals were received on February 3. This 
makes approximately one month in evaluating these two proposals. 
We have been here in the past for several days just prior to the snow- 
storm working on evaluating the two projects. Our men have been 
back in here for the last couple of days going over them further. 
We sincerely hope that before the next few days pass we are pretty 
close to saying which one of these companies it should be. 

Maybe that is being a bit optimistic, but we are looking forward to 
an early completion of this selection. 
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Chairman Duruam. Under the present conditions, I do not see 
much use of going into the cost details in the hearing, because you are 
notin a position to give us that information. 

Mr. WALTERS. It would be embarrassing for us to talk about these 
costs until all of the analyses have been completed. 

Chairman Durnam. If that is completed before we get to the power 
hearings part of the 202 section hearings, which have been postponed, 
we might ask you to come back here if the proposal is finalized. 

Mr. Waurers. We would be pleased to discuss the selection and 
why it was made. It should be by that time. 

Chairman Durnam. Mr. Hosmer, do you have any questions ? 

Representative Hosmer. I have no questions, Mr. Chairman. 

Chairman Durnam. Thank you very much. 

The next witness this morning is Mr. J. B. Thomas and Mr. H. R. 
Hallock, of the Texas Atomic I nergy Research Foundation. 


STATEMENTS OF J. B. THOMAS AND H. R. HALLOCK, TEXAS ATOMIC 
ENERGY RESEARCH FOUNDATION 


Mr. Tuomas. Thank you, sir. 

Chairman Duruam. Mr. Thomas, we are glad to have you with us. 
I believe you are the company that is working with the AEC in the 
thermonuclear field; is that correct ? 

Mr. Tuomas. Yes, sir. 

Chairman Durnam. You may proceed with your statement. 

Mr. Tuomas. Very well, sir. 

My name is J. B. Thomas. I live at Fort Worth, Tex. I am vice 
president of the Texas Atomic Energy Research Foundation and ap- 
pear here as its representative. I am a mechanical and electrical engi- 
neer with long experience in the design and construction of electric 
generating stations, and have been since 1941 president and general 
manager of the Texas Electric Service Co. serving Fort W orth and 
a substantial portion of west Texas. 

The Texas Atomic Energy Research Foundation was organized in 
April 1957 by 11 of the 12 investor-owned electric utility companies 
operating in the State of Texas. These Hage Er have a combined 
electric utility plant investment of nearly $2 billion, and have an 
aggregate ge nerating capacity in excess of 6 million kilowatts, or 
— ately 5 5 percent of the Nation’s total. 

hese companies, although operating in an area of natural gas and 
oil production and having ‘advs intage of relatively low transportation 
costs on fuel, nevertheless realize the challenge of not only keeping 
up to date with, but of aiding in the development and use of atomic 
energy for generation of electric power. They intend to keep in 
the forefront of research and development in this art so that it can be 
applied in our area whenever the interests of customers and investors 
justify doing so. 

Our inv estigations soon developed that in spite of the accom- 
plishments of those w ho originated and put together the atomic bomb 
and the hydrogen bomb and the processes for supply’ ing their various 
elements, and in spite of the early developments in the use of atomic 
energy for electric generation, there is a great field of knowledge to 
be explored; that there must be generated a new field of scientific 
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knowledge and a new art, and that no man could say today that he 
knew the only way, or the best way, to make progress in these develop. 
ments. Looking about for the way in which our research might be 
most effective, we decided that the fusion process, or in other words 
the taming of the hydrogen bomb reaction, offered the greatest chal. 
lenge for our group. The possibilities of an unlimited source of 
energy from the ocean, of a relatively safe process with little energy 
in process at any moment, and a process with few if any dangerous 
waste byproducts to challenge our skill in disposing of them safely, 
confirmed our belief that this area of research was well worth getting 
into. 

After studying the various ways of implementing this decision we 
arrived at an agreement with General Atomic, a division of General 
Dynamics Corp., having underway the construction of a great re- 
search laboratory at La Jolla, Calif. We found that they had in- 
itiated early in 1957 some experiments in the fusion process, that they 
had recruited and were continuing to recruit a group of fine scientists 
from this country and abroad to work on nuclear problems, including 
several outside consultants of national reputation, and that many of 
these men were devoted to the possibilities of the controlled thermo- 
nuclear reaction. We agreed to participate in the work already 
started and made an agreement for a 4-year, $10 million research 
program in which our group and the General Atomic group share 
equally in cost. We have watched the construction of the apparatus, 
we have visited with the engineers and scientists who are working on 
it, and have seen tangible evidence of the enormous forces that are 
involved and the progress in containing and directing them. We 
realize that continued research and experiment for many years will be 
required before ever we can reproduce the pressures and temperatures 
needed and control this reaction to serve our Nation and our people. 

We are particularly proud that this research undertaking is carried 
out wholly by private capital. With the knowledge already devel- 
oped in the United States and with the progress already being made 
in the types of mechanism which may be successful, we hope for 
continued progress. For our group, I want to say that it is our pur 
pose to cooperate within and w ithout our industr Vy and cert: uinly with 
the committee and the Commission, and to make available our skills 
and experience and equipment in any reasonable way. 

There will be presented to you today by the chairman of the Edison 
Electric Institute’s Committee on Atomic Power, of which I ama 
member, a statement setting out the progress made in the develop- 
ment of the generation of electric energy by atomic means and 
including a concise summary of the many and varied projects in 
— the private electric utility industry has a hand and in many 

‘ases is carrying out wholly with its own means. In that statement 
a sets out the position of our industry, and I urge your careful 
consideration of it. 

As to the future, I believe, and I think you will agree, that there 
are three logical steps in the de velopment of this art of electrical 
generation by atomic means; namely, (1) a broad and expanding 
program of fundamental research, (2) the design and constructio! 
of what might be called experimental reactors and which m: iy be of 
pilot proportions, and (3) the construction of intermediate size ex- 
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perimental prototypes. Such of these as prove successful will no 
doubt be followed by the construction of large-scale demonstration 
powerplants which, even though some of them may not have a long 
riod of usefulness, will nevertheless serve to stabilize development 
and to afford the knowledge that only continuous operation on a 
practical scale can bring out. I think that the announcement of the 
60,000 kilowatt plant to be built by Pacific Gas & Electric Co., using 
the type of reactor developed at the much smaller Vallecitos experi- 
mental and prototype plant, is a good example. It may lead in time 
to the construction of a larger reactor of say 200,000-kilowatts electric 
capacity of the same type. Expensive staff and operating procedure, 
and extraordinary equipment and capital costs will, in my opinion, 
require that the economical units of the future must be of the order 
of 500,000- to 1,000,000-kilowatts electrical capacity or larger. 

A rapid expansion of the development of the art of generating 
electric energy from the atom is more likely to occur when a number 
of groups of manufacturers and of electric system operators have 
opportunity to strive for enlarged markets, prestige, and a reasonable 
profit on their part in such a development. That is the way the 
present art of electric generation was developed. Edison, Thomp- 
son, Stanley, Lamme, Tessla, and hundreds of others worked dili- 
gently and successfully to lead in development and profit by it. De- 
vices had to be brought out of the laboratory and into the shop and 
onto the market quickly and ahead of others to insure their success. 
The best way to develop this new art of generation from atomic 
energy is to make these same conditions apply and to make the 
knowledge gained from the Commission’s enormous research program 
and its research laboratories and plants available to the private elec- 
tric industry. and to loose the members of the industry from the 
restrictions of some of the provisions of the present Atomic Energy 
Act which, even if desired at the time of their enactment, are not 
applicable to the problems which we are considering today. 

I would like to leave with you some suggestions for facilitating the 
development of this art. 

I suggest for your earnest consideration the following in addition 
to the present practices and to the broadening of the Commission’s 
authority to participate in research and other cooperative activities 
inconnection with developmental plants : 

1. That since all source material and especially nuclear material by 
the terms of the Atomic Energy Act of 1954 belongs to the Commis- 
sion, and since the next generation of reactors and very likely the ones 
succeeding it are largely developmental and likely of replacement or 
perhaps entire rebuilding in a few years’ time, provisions should be 
made for periods of at least 10 years in which the Commission might 
contract for the developer to have use of fuel and the services of the 
Commission's plant in reprocessing fuel in a way to aid his develop- 
ment toward being justifiable. The privately owned utility business 
is extremely well regulated by the various governmental authorities 
and as you gentlemen must realize investments in these first plants 
will not be profitable for a long, long time. 

2. Groups of cooperating companies should, for the purpose of this 
development, be permitted to form corporations or foundations with- 
out necessarily becoming holding companies under the law. Senate 
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bill 2552 has already been introduced and I believe is adequate to pro. 
vide the relief which would be necessary and to fully protect the public 
interest. 

3. Corporations or foundations formed for the purpose of building 
developmental plants should be permitted to finance largely by debt 
on a fixed amortization schedule and Securities and Exchange Com. 
mission should be requested or directed to permit such arrangement, 
I believe SEC has already been helpful in this respect. 

4. The companies should have relief for the purposes of this type 
of project from the preference clause of the Atomic Energy Act. The 
application of this clause would only invite bickering and difficulty; 
there would be little or nothing to be gained by the favored bodies, © 

If procedure incorporating these suggestions can have the recom- 
mendation of your committee and the Commission and be approved 
by the Congress, you will greatly enlarge the opportunities for pri- 
yvately financed utilities to engage in developmental projects. We be- 
lieve that as data from the operation of plans now under construction 
becomes available, and if the suggestions I have made can be adopted, 
the development of the art will receive renewed impetus and will move 
forward at an accelerated rate of which this Nation may be proud. 
In addition, the Government would be free of the necessity of the 
expenditure of many millions of dollars on building developmental 
plants, of the administrative costs of the projects, and of the extra 
costs and difficulties of conducting an operation outside its proper 
field. 

This business of providing the electric supply for our Nation is 
built on vision, research, skill, and prompt and effective execution. 
The privately finaneed electric utility industry of this Nation has 
made an unequaled record among industries in matching, and to such 
a large extent offsetting, the ravages of inflation on our customers’ 
pocketbooks. This has been the result of scientific progress, careful 
appraisal, and prompt and direct action. With your help in relieving 
us of these outdated restrictions, I believe much progress will be made 
toward the application of these same methods and talents to a rapid 
and expanding development of the art of generating electricity supply 
from the energy of the atom and that it is neither necessary nor is it 
expedient to have the Government construct large-sized atomic energy 
electric generating stations. 

I greatly appreciate the opportunity to appear before you. I will 
be glad to try to answer any questions that may occur to you. 

Chairman Duruam. Thank you very much, Mr. Thomas. You 
have some good suggestions in your statement, and the committee is 
very glad to have them. You are probably in the most challenging 
field of the whole atomic-energy industry. 

Mr. Tuomas. Thank you, sir. 

Chairman Durnam. At least it is entirely new for atomic power. 

At the present time I would like to know how you coordinate your 
group with the AEC in carrying out your research work. Do you 
exchange information freely back and forth ? 

Mr. Tomas. We have been assured of the exchange of information. 
Our work has been developmental in its early stages. 

Chairman Durnam. Have you been refused information where you 
have requested it ? 
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Mr. Tuomas. Not to my knowledge, sir. No request has been 
refused. 

Chairman Durnuam. The reason I ask is that we have quite a pro- 

am going on in this field under Dr. Smyth, at Princeton. 

Mr. Tuomas. I had the assurance before we went into this, we 
would have access to this information when the time came. 

Chairman Durnam. In other words, you feel that when you reach 
the point where you ne edd the information, you will get it ? 

Mr. Tuomas. I do, sir. 

Chairman Duruam. Do you have any questions, Mr. Hosmer ? 

Represent: ative Hosmer. Yes, Mr. Chairman. 

Mr. Thomas, how much of the $10 million has been consumed thus 
far ¢ 

Mr. THomas. I believe we have paid in, so far, the first million and 
a quarter of our share. 

Representat ive Hosmer. What has been accomplished ? 

Mr. Tuomas. The construction of preliminary experimental ap- 
paratus. It is not classified, I am sure. The restricting tube and 
condenser banks, the bringing about of the auxiliary apparatus and 
measuring instruments, and experimental procedure to harden in that 
particular piece of apparatus, 

Representative Hosmer. Do you know whether or not this effort 1s, 
toany extent, of a restricted nature? 

Mr. Tuomas. It is, sir. 

Representative Hosmer. To what extent ? 

Mr. Tuomas. We have to have the Q-clearances to have knowledge 
of it or to visit. 

Representative Hosmer. Is your research foundation restricted in 
what it receives from General Dynamics in the way of information / 

Mr. Tuomas. To the best of my knowledge, sir, only to the extent 
of things that might be beyond our classified permits, and I know of 
none. 

Representative Hosmer. Has anyone in the foundation had to go 
through a security procedure? 

Mr. Tuomas. I am sure, sir. Everyone wears their badges and has 
their clearances. It is my understanding that they are thoroughly 
checked and are, in fact, working on some things for the Commission, 
itself. 

Representative Hosmer. As vice president of the Atomic Energy 
Research Foundation, are you required to be cleared for security ? 

Mr. Tromas. Yes, sir. 

Representative Hosmer. Are all of your employees required to be 
cleared ¢ 

Mr. Tomas. Only those who have access to restricted information. 
Mr. Hallock here is executive vice president of the foundation. He 
isso cleared. The custodian of any records or reports we have is so 
cleared. Nothing is put in the hands or available to anyone not 
properly cleared. 

Representative Hosmer. Do you anticipate that the $10 million 
amount would be consumed prior to the expiration of the 4 years 
designated for your program ? 

Mr. Tuomas. It is quite possible that might come about, sir. We 
have contemplated that. 








350 ATOMIC ENERGY INDUSTRY 


Representative Hosmer. Is there any indication now of what atti. 
tude the foundation would take regarding the devotion of additional 
funds to this? 

Mr. Tuomas. There has been no decision in that respect. There has 
been an acceptance from the very beginning that they might go farther, 
In view of what has occurred to this time, I think it quite likely that 
they will want to go on, in respect to time and money as well, I might 
say. 

Representatives Hosmer. Does the foundation have any target 
with respect to the accomplishment of some processes that would "he 
practical for use in utilizing fusion power ¢ 

Mr. Tuomas. We are all 21 years old, and we know better than to 
expect the rainbow too soon. But it is our considered opinion that 
these 4 years might lead toa controlled reaction in respect of extent and 
time that would indicate the w ay to go on to a productive reactor, 
That is a net energy output reaction. 

We have no hope of accomplishing that in this short period of time, 

Representative Hosmer. At the present time, however, you cannot 
say whether or not the foundation would be willing to put up more than 
the $10 million ? 

Mr. Tuomas. I would not like to speak for that group, sir, on that 
subject. They are pretty hardheaded about their money. But I feel 
that will come about. 

Representative Hosmer. I think that is all. 

Chairman Durnam. I suppose most of your funds at the present 
time have been used for starting from the ground up and building 
the plant. 

Mr. Tuomas. General Atomic is building a $10 million plant. 

Chairman Durwam. You are building that under the advice of the 
General Atomic ? 

Mr. Tuomas. The big property is their property. The fusion prop- 
erty is part of it. In the fusion building, and experiment and equip- 
ment is where our money is going. Then we have the advantage of 
the consultation and advice of a great number of scientists who are 
working in that general field but not always on our experiment. 

Chairman Durnam. I am sure you are aware of the fact that we 


have spent quite a sum of money already and a large amount of work 
has been done which is available. 


Mr. Tuomas. Yes, sir. 

Chairman Durnam. I am particularly glad to see some private en- 
terprise getting into this field because the possibilities are there to con- 
trol this. 

Mr. Tuomas. We might be very fortunate, the ones to break through. 
At least we can accelerate. At least we will have our young men and 
our operating people somewhat familiar with this art ready to take 
over when the time comes. 

Representative Hosmer. I believe I better ask what I had in minda 
little more directly and candidly than I did before. What I am get- 
ting at, Mr. Thomas, is whether this $10 million is a gesture on the 
part of the utility companies in Texas to placate public opinion to the 


fact that you have some interest, or whether it is actually a serious 
effort. 
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Mr. Tuomas. I am glad you asked it directly, sir. I think that is 
best. Weare in it because we expect to be up w ith progress in the art 
of carrying on our business. We expect with the people we are work- 
ing with and with our backing to make substantial progress for our- 
selves, for the industry, for the countr yasa whole inthisart. Weare 
not in the position of making any stopgap or short-term announce- 
ment. Weare putting our money where our mouth is, and I am quite 
sure we will continue to do so. 

Representative Hosmer. What brought doubt in my mind is when 
you rather hedged about what the situation might ‘be beyond this 
specific 4-year $10 million program. ; 

Mr. Tuomas. In my own opinion and feeling about it, I do not 
desire to hedge. But I do not like to say positively to you th: : we will 
spend other peoples > money until they have a chance to vote on it. I 
think they will. They are tremendously interested. All the direc- 
tors, save two, have been out to the experiment, witnessed what is 
going on and are very much pleased with it. 

Representative Hosmer. Then you do sincerely feel that unless it 
turns out to be a complete dud, that the foundation would carry for- 
ward its efforts ¢ 

Mr. Tuomas. I do, indeed. Even if all of them did not go along, 
there are a smaller group that would want to go along with it. 

Represent: itive Hosmer. Thank you, Mr. Chairman. 

Chairman Durnam. Thank you very much, Mr. Thomas. We ap- 
preciate your statement. 

Mr. Tuomas. Thank you for the opportunity. 

Chairman DurHam. The next witness this morning is Mr. Fred- 


eric de Hoffman, vice president of General Dynamics :C orp. 


STATEMENT OF FREDERIC de HOFFMAN, VICE PRESIDENT, 
GENERAL DYNAMICS CORP. 


Mr. pp HorrmMan. Thank you, sir. 

Chairman Duruam. We are glad to have you with us this morning. 
You may proceed. 

Mr. pe Horrman. Thank you, Mr. Chairman. 

Mr. Chairman, members of the joint committee, I was very glad to 
receive your invitation to tell you something about the programs un- 
derway at the general atomic division of General Dynamics Corp. 

General Atomic’s mission is research, development, and production 
in the nuclear field. It was established with the firm belief that the 
shortest route to effective nuclear development is dependent upon a 
thorough understanding of the fundamental scientific and engineer- 
ing facts. Technology in a field as complex as nuclear energy cannot 
at this stage in the development of atomic energy be sep: arated from 
research and development. 

The establishment of the John Jay Hopkins Laboratory for Pure 
and Applied Science as the cornerstone of the work of General Atomic 
was, therefore, a natural step. We have endeavored in this laboratory 
to emphasize the role of science in modern technology and to create an 
atmosphere which can combine the conditions of academic research 
and freedom of inquiry with the resources and dynamic methods avail- 
able in large industrial organizations. Our concept, then, is not 
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merely to develop ideas conceived elsewhere, but to provide an ep. 
vironment which will encourage the birth of new concepts and mini. 
mize the time for proving them out. 

It is certain that development and prototype production time can be 
held to a minimum if the men who develop and produce have clog 
association with those men who were responsible for the original re. 
search. This need then makes it evident that intensive researe ch i in the 
atomic energy field, not only development and production, must be 
pursued vigorously within industry itself and that even the best of 
research within the universities and national laboratories cannot re- 
place this function within industry. Within our own corporation we 
have recognized this need by providing a $10 million research complex 
for the John Jay Hopkins Laboratory funded by General Dynamics 
Corp. which makes it one of the very largest privately financed general 
purpose nuclear research facilities in the world. 

We hope that Congress and the executive branch share with us this 
recognition for the need to stimulate effective research within industry 
itself. The role such industrial laboratories can play need not bea 
narrow one, but can well include activities of broad interest to the 
entire national nuclear effort. Particularly, we are still in need of a 
vast amount of basic information. A concerted effort by industry to 
produce this fundamental information will then, we believe, permit 
programs directed toward a specific reactor to proceed more logically 
and rapidly. 

Much as I have stressed the way in which industrial research must 
interplay with the whole national atomic energy effort, I do not wish 
to imply that industry can afford to ignore its responsibility to assist in 
supporting and encouraging research carried out in universities. To 
the contrary, industry must learn to bear an increasing share of such 
cost and place its support where it will be truly effective. 

Allow me now to turn to the subject of programs carried out at 
General Atomic. 

In 1956, we felt the need for the creation of an inherently safe 
research and isotope producing reactor of sufficient power to be useful 
to universities, research institutions, and industry. Therefore, entirely 
new fuel-moderator elements of solid homogeneous uranium-zirconium 
hydride were developed with resultant unique safety characteristics, 
The inherent safety of this core promises to open up wide industrial 
applications of short-lived isotopes, particularly in continuous process 
control. This program is typical of the new approach which I believe 
to be necessary. Theorists at General Atomic invented the concept; 
chemists and metallurgists created the new fuel; engineers played an 
intimate role from the earliest phase to design an economical product 
and finally experimental physicists tested out the concept. As a result, 
in little more than a year, an entirely novel reactor core was conceived, 
developed, and tested. 

Our corporation’s belief that economic nuclear power (i. e., that 
competitive with fossil fuel power) could and would be developed 
was the prime reason for establishing General Atomic. Our whole 
modern civilization is dependent on energy utilizations. What 


greater challenge can there be for a large corporation than to meet 
this need. 


LL @)- 
mini: 


an be 

Close 
al Te- 
In the 
Ist. be 
est of 
ot re- 
on we 
nplex 
AMics 
neral 


s this 
‘ustry 

a 
o the 
l of a 
ry to 
ermit 
ically 


must 
wish 
‘ist in 

To 


such 
ut at 


safe 
seful 
‘rely 
nium 
stics, 
strial 
‘ocess 
lieve 
cept; 
-d an 
»duet 
sult, 


‘ived, 


that 
oped 
vhole 
Vhat 


meet 


ATOMIC ENERGY INDUSTRY 353 


In 1956, we, therefore, set up a group to pursue vigorously the 
choice of a really promising nuclear power system. While the ac- 
cumulated experience of the group in the atomic energy program of 
the Nation was very large, it was not predisposed toward any pet 
theories or pet projects through either company or Government-spon- 
sored reactor projects. 

We believe the following 5 main points are essential in achieving 
an economic system : 

1. The system must be technologically simple. 

The system must have a high thermal efficiency and lead to low 
ital ‘apital cost. 

3. The system must be capable of producing steam at modern steam 
conditions (pressures above, say, 1,200 p. s. i. and temperatures above, 
say, 1,000° F.) so that using the reactor as a heat source does not turn 
the ‘clock back w hen coupling it with the turbo-generator. 

4. The system must be capable of long burnups without changing 
the fuel elements, so that a minimum handling of radioactive sub- 
stances is involved. 

5. The system must at least be close to being economical without 
reprocessing. Consequently, when it becomes a commercial reality, 
reprocessing will be a definite bonus to the system. 

Early in 1957 we concluded that high temperature gas cooling would 
best meet the above criteria. Since the heat transfer properties of 
gases at high temperatures are good and since temperature ¢ and pres- 
sure can be chosen independently for a gas coolant, there is no need 
to design the reactor to withstand the enormously high pressures 
characteristic of other systems. Consequently, a high temperature 
gas-cooled reactor can become a relatively simple, compact, light- 
weight structure. 

Specifically, the use of a high temperature reactor coolant has two 
very great advantages. To begin with, through the use of an ap- 
propriate heat exchanger as a boiler, it leads to modern steam condi- 
tions in terms of pressures above 1,200 p. s. i. and temperatures above 
1,000° F. Secondly, it effects considerable reduction in capital costs. 
Small and compact heat exchangers can be used as boilers because of 
the high density of the steam and because of the large available tem- 
perature differences between the high temperature gas and the high 
pressure steam. Also, a system which can use a coolant at high exit 
temperatures can operate with a very large rise in temperature of the 
coolant as it goes through the ree ctor, thereby decreasing the required 
cooling flow rate for a given heat output and considerably reducing 
the pumping power as w ell as the size of the reactor vessel and piping. 
The greater thermal efficiencies, of perhaps 35 percent to 38 percent, 
available through the high temperatures, result in a smaller required 
thermal output and consequently a smaller reactor system than for 
low-temperature plants. It is the above considerations, in addition 
to the decreased operating costs resulting from the higher efficiencies, 
that are the compelling arguments in favor of high temperature 
reactors. 

Two such high temperature gas-cooled power reactors are now 
under development at General Atomic; one involves heavy water as 
the moderator, and the other graphite. For the latter system we 
now have an experimental program underway. The reactor design 
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for this system, both in terms of the reactor proper and in marrying 
it to the turbogenerator system, is also underway. ‘ 

As you may know, San Diego Gas & Electric Co. last year joined 
with us to work on this fission power program. In fact, one of their 
men is working within our central station power group, and active 
liaison, both on the technical and management levels, is maintained, 

We believe that our reactor systems will be set into the proper 
framework if, at the very outset, utilities participate with us in de- 
veloping systems with characteristics required for the entire operat- 
ing powerplant. 

Let me now turn to the subject of marine propulsion. As you 
know, General Dynamics’ Electrical Boat Division has unique ex- 
perience in nuclear marine propulsion. Also, for some time in the 
past it had been interested in, and has examined the feasibility of 
closed cycle gas turbine systems. Therefore, it was natural soon after 
organizing General Atomic to form a group to study nuclear pro- 
pulsion for merchant ships and to have this group examine the closed 
cycle gas turbine system. Subsequently, a design feasibility study 
was carried out by General Atomic for the United States Atomic 
Energy Commission. This study, as well as those undertaken by 
other organizations, has indicated great promise for this system as a 
propulsion plant for merchant vessels. The success of such a project 
depends, however, upon advancement of gas-cooled reactors and gas 
turbines beyond existing technology. We have currently been se- 
lected to carry out a 5- to 7-year program leading to a land-based 
prototype for the AEC and the Maritime Administration. 

From the very beginning of General Atomic, the problem of con- 
trolled thermonuclear reactions has been of deep interest to some of 
our senior staff. Lying as it does in the nebulous realm between idea 
and reality, it presents a great challenge to the true scientist. From 
the point of view of the corporation, too, there were many reasons 
for entering this exciting field. We felt that we had ideas and could 
provide the theoretical and experimental scientific support and the 
research facilities to make a substantial private effort most worth- 
while. 

The committee is aware that the Texas Atomic Energy Research 
Foundation joined with the General Dynamics Corp. in supporting a 
$10 million research program in the field of controlled thermonuclear 
reactions. That is a program to which each of us contributed % 
million. 

The corporation was very pleased at this reaffirmation by a group 
of leading utilities of the importance of entering this very new and 
challenging field. 

We feel that, apart from the possible ultimate achievement of 
power from this new source, other important industrial applications 
will undoubtedly stem from thoughtful research in the thermonuclear 
field. For example, we feel that important advancements may well 
stem from the technology which must be developed to handle very 
large currents of the order of 1 million amperes, with switching time 
as short as one-millionth of a second, from the design and fabrica- 
tion of coils to produce intense magnetic fields, from the develop- 
ment of new high temperature materials, and from the opening up 
of the whole new field of plasma physics—that fourth state of matter 
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consisting of free electrons and ions. The scientists at General 
Atomic are striving to understand at each stage the basic physical 
phenomena that are ts aking place in plasma handling apparatus. By 
a close coupling between experimental work and theoretical physics, 
we hope to achieve a firm foundation at each stage for the develop- 
ment of the next approach to a controlled and a sti able heated plasma. 

Let me close by reiterating that there is much to learn as yet in 
many fields fund: amental to any successful approach to nuclear power 
and that industry must play a decisive role in the research and de- 
velopment effort. 

Chairman Durnam. Mr. de Hoffman, you could use that paper at 
a scientific seminar. It is an excellent explanation of your operations 
and what you are trying to do. 

Will you tell the committee just how you work with this Texas 
group 
~ Mr. pe Horrman. Yes, I will be very pleased to. To begin with, 
the seupurkien itself started a research program in controlled ther- 
monuclear reactions. As I told you, a considerable number of our 
staff, including myself, had a personal interest in this field. We 
started on, I would say, a beneieeil effort which involved continuing 
theoretical work that some of our staff had taken a deep interest in, 
creating new ideas in this field. When we felt that this effort had 
taken on somewhat concrete shape—for instance, Dr. Marshall Rosen- 
bluth, who is with us, and probably one of the senior theorists in 
this field in the United States—felt that it was worthwhile to support 
this in a large-scale experimental way. 

We therefore approached the appropriate officials of the Texas 
utility companies, and particularly Mr. Thomas, who together with 
his group showed a very farsighted approach to this problem, and 
felt that it would be worthwhile for us to jointly spend $10 million 
in the next 4 years to turn these ideas closer into reality and to 
actually do experimentation on a scale which we alone were, at that 
point, not ready to support unless we really found some help to go 
forward in this field. 

As it works out in practice, the scientific direction of this effort is 
under the direction of Dr. Creutz, who is the director of the John 
Jay Hopkins, of our division, and directly under Dr. Donald Kerst, 
whom some of you may know as the inventor of the betatron, who 
has joined our staff permanently. 

There is a large theoretical effort on it. We have built a building 
on our site which will be used exclusively for the machine which we 
are creating in the thermonuclear field. There are small laboratories 
attached to it. It is a big effort as a whole; the entire laboratory of 
General Atomic is available to this effort. We cut across fields. We 
draw a metallurgist out of our department of metallurgy, a chemist 
out of the department of chemistry, a theoretical physicist out of the 
department of theoretical physics, and assign them to this project 
which accountingwise is shared in terms of cost between the Texas 
Atomic Energy Foundation and ourselves. 

The way we keep the Texas people wrapped in as closely as we 
can into this effort is to encourage their visiting with us, to tell them 
on a management level how we are proceeding. 





356 ATOMIC ENERGY INDUSTRY 


We had the pleasure, for instance, recently of having the entire 

board of the Texas Atomic Energy Foundation visit the laboratory, 
take an active interest in looking : at the experiments, discussing with 
us where we were going. 

We have liaison with them from both sides in a close w ay. They 
have assigned a man by the name of Colonel Hallock, who is in this 
room toda iy, to work w ith us ¢ losely to see how things are going. We 
render them every few months—I believe it is ev ery 6 months—a 
classified report on the status of the program. We render them more 
infrequent, both classified and unclassified, written and personal re- 
ports of where we are going. 

I believe this gives you in a nutshell how it goes. 

Chairman DurHam. Doctor, I believe you worked with Dr. Teller 
in this program for quite a while? 

Mr. pe Horrman. Yes, [ had the pleasure of doing so. 

Chairman Durnam. That leads me up to this question. Since you 
are now out of a Government laboratory and in private enterprise, 
how do you feel about classification in this field at the present time, 
or how does it affect private enterprise ? 

Mr. pe Horrman. I will be glad to speak to this, being an old 
classification man. I don’t know whether you remember I used to 
serve on the AEC Declassification Committee, so I find it amusing to 
testify on this subject in a different context. 

I think even way back at that stage, when we first considered in the 
laboratories what we would do—I say we now as a member of that 
committee—we had a considerable split opinion among all the sci- 
entists whether we would or would not declassify in this field. 

As you know, in this area nothing is really black and white. It 
depends almost entirely on a question of timing. Many of us took 
at one time the tack that this clearly should be held classified, and 
as time wore on, without trying to change our position, but simply 
being realistic of how life proceeded, said that now the time has come 
for declassification. 

I think you will know yourself that this is precisely what the whole 
Atomic Energy Commission’s effort has been in this field. It has 
been a gr adual moving toward declassification as things became 
available. 

Let me merge this with the field of access, because if there were no 
access to industr y, I would, and so would the AEC, state to you, that 
it would be necessary to declassify right off the whole field. 

Chairman DurHam. You mean if you made any progress? 

Mr. ve Horrman. Yes. I think if you did not have the access 
permit program, then there would be definitely a need to just clearly 
state that if we wanted to continue with the whole industrial effort 
in the country, we would have to go this route. Actually the Com- 
mission, and I think wisely, some while back chose the route of giving 
access to industries. 

I think I should perhaps clarify and add to the statements of Mr. 
Thomas to the extent that we in General Dynamics were one of the 
first access permittees on the controlled thermonuclear program. We 
frequently make use of this privilege. 

I think what Mr. Thomas meant to say is that the Texas foundation 
as such has not of the Atomic Energy Commission requested a specific 
document with access to specific information. W e, running the scien- 
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tific program jointly for General Dynamics and the Texas foundation, 
having need often, requested information, sent our people to Gov- 
ernment laboratories, got access to the information, and in general 
try to act, I would say, almost as an additional labor atory in the whole 
national effort in this field. 

True we are outside the direct scope of the Government, but I 
think you will find that in terms of interchange and working with 
our colleagues in other laboratories, we have a close connection and 
a continuing back and forth exchange of people and ideas. 

Chairman Durnam. Does that access permit permit you to exchange 
freely with the Texas group the information that you get under that 
yermit / 

Mr. pe Horrman. Yes. You may recall there is a category of 
information called C-20 which is access to controlled thermonuc lear 
work. We first obtained this access permit when we showed the need 
by actually contributing to this field. Our friends in the Texas Atomic 
Energy Foundation equally got the access permit, C-20, extended to 
them. So we are completely free to discuss with them within that 
field anything that we ourselves have access to. 

Chairman Duruam. You have had broad experience, and your 
group is not just in one field. You are in all fields of basic research. 

Mr. pe Horrman. That is right. 

Chairman Durnam. How many people have you employed at the 
ey now ¢ 

Mr. pe Horrman. At the moment our employment stands slightly 
in excess of 300, and in terms of projections toward midyear and the 
end of the year, it will be about 430 or 450. Of those, about 50 people 
hold doctor of philosophy degrees, to give you some idea of the com- 
position of the group. 

Chairman Duruam. Physicists, chemists ¢ 

Mr. pe Horrman. Physicists, chemists, metallurgists, engineers, 
and all types. 

Chairman Durnam. Having worked in basic research in this field 
now for some years, and also having worked under the 1954 act, do 
you see any need for any change in the act at the present time to 
carry on in this field of basic research ? 

Mr. pe Horrman. I do not see any problems in the field of basic 
research. I think I should emphasize that while my statement may 
have given the impression of emphasizing research, General Atomic 
as a whole is a broad attempt to encompass the entire field of research 
development and production. 

[ would say in the development and production field there are 
probably many legislative points that could be clarified. As you are 
well aware, I am not a lawyer and should not speak to these points. 
But it is clear that if the question of indemnity in terms of working 
abroad could be further clarified, this would be a very useful thing. 

There are items of this kind. I do not think there are major changes 
needed. I think I welcome the continued efforts of the Atomic En- 
ergy Commission and your committee to continuously get together 
about problems such as these to try te smooth them out. 

Chairman Duruam. I know you are aware of the fact that a thor- 


ough study is being made by the arwsa Law School at the present 
time. 
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Mr. pe Horrman. Yes, I think that is a useful function. 

Chairman DurHam. Would you mind telling the committee, if jt 
is not against your rules or trade policy, how many contracts you 
have with the AEC at the present time? 

Mr. pe Horrman. No, not at all. The major one is on the maritime 
gas-cooled reactor. Outside of that, we hold only a very few small 
contracts in the research field. We hold a contract for perhaps thirty 
or forty thousand dollars in the field of corrosion studies. We hold 
another very small contract in the field of high temperature chem- 
istry, that is, investigating fission products. ‘That is just about all 
in those fields. We do not have a large number of individual research 
contracts. 

I think it might be a good time for me to state quite freely that 
this is probably due to the time at which our group has come into 
existence. I think you are all aware that research, as opposed to 
large-scale development funds, were not in ample supply in the last 
year and a half, and therefore initiation of new programs Was not 
an easy thing for Government agencies to undertake. 

Chairman Durnam. Eow does that compare with private enter- 
prise? Do you have many contracts with private enterprise at the 
present time? 

Mr. pe Horrman. The largest one we have is with the Texas group 
for the 4-year period. We are largely and quite deliberately in a sense 
of knowing where our money goes, as opposed to being delighted at 
the large sums that it takes, spending our own funds in this, and 
without going into too private data, I think it is clear to you that 
maintaining a force of about 300 research people is a very large expen- 
diture per year, running into the millions of dollars rather than into 
anything else. 

This is, of course, beyond the $10 million capital funds which we 
have put into this. So we are talking about an exceedingly large 
investment in this field of more than tens of millions. 

Chairman Durnam. Do you do work for the Army, Navy, Air 
Force? 

Mr. pe Horrman. We have a small amount of research work for 
the Air Force on items involving atomic beam work, this we started, 
when it was of interest to us for both basic physics work and fusion 
work. This field of atomic beam work has turned out to be of con- 
siderable interest to the Air Force, and they have asked us to do some 
work along these lines. 

Chairman Durnam. Being a pioneer in this field, which you are, 
the thing that has always concerned me very deeply is the fact that 
the Government owning laboratories, of nec essity, in the atomic energy 
and thermonuclear field, I can see through your process of getting this 
basic research in its proper perspective some day; that is, private en- 
terprise conducting it and the Government getting out of the business 
in the years to come. 

At the present time we have to carry on because we have the tools. 
It is an approach that I like personally, myself, of getting basic and 

fundamental research back in the hands of civilian individuals. I 
feel we will make more progress in that way than in any other way. 

Mr. pe Horrman. Mr. Chairman, we feel it is not only a question 
of phil osoph y, with which I heartily agree with you, but even a 
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question of necessity in the sense that we do not believe that a man 
who develops any product will develop this product well if he is simply 
delivered a set of Siusnatats and asked to make this particular thing. 
We feel he has to understand it way back when, if you want to cut 
the cost of developing this particular product in industry. 

Chairman Durnam. And that is practically our operation today in 
this country. Our basic research and fundamental research has been 
in the departments of government. 

Mr. pe Horrman. It has certainly tended to that. 

Chairman Duruam. We have more and more in the Army and 
Navy and Air Force desiring to control it further. For example, the 
control of space. I think that should be in the hands of civilians. 
Thank you. 

Are there any questions, Mr. Hosmer? 

Representative Hosmer. Yes, Mr. Chairman. 

Dr. de Hoffman, you are director of the General Atomic division ? 

Mr. pe Horrman. I am division general manager. 

Representative Hosmer. Where are your headquarters / 

Mr. pp Horrman. Our headquarters are in San Diego. The actual 
laboratory is just north of San Diego. That is, still within the city 
limits of San Diego but what is commonly known as La Jolla. There 
is a 300-acre site which has been voted to us by the citizens of San 
Diego in an election to start this new research laboratory. 

If you are interested in the fact, I will be delighted to show you a 
photograph of the operation as it now appears. 

Representative Hosmer. I have seen pictures of it, thank you. Are 
there other locations at which the Atomic division carries on its work ? 

Mr. pe Horrman. No; General Atomic carries on its work princi- 
pally in San Diego. It has two locations in San Diego, the new 300- 
acre site and a temporary location in downtown San Diego. How- 
ever, it utilizes the resources of the entire General Dynamics opera- 
tion which is a much larger complex. 

On the marine gas-cooled reactor, while this work has been started 
with General Dynamics and involves a nuclear reactor system, it also 
involves the propulsion system and therefore is carried out as a joint 
effort between General Atomic and Electric Boat. 

In this case, for example, a project leader, Dr. Pickforth, has been 
drawn from the ranks of the General Atomiec’s staff, but he will have 
actually a staff with him combined from Electric Boat and General 
Atomic personnel. In that sense we do operate over a much broader 
set of physical locations. 

Representative Hosmer. Are they not building some facilities up 
in Connecticut ? 

Mr. pe Horrman. The Electric Boat division already has facilities 
to work on the marrying of reactor systems to the turbopropulsion 
end of it. To that extent, it has research laboratories, has buildings, 
machines, and facilities. These will be utilized in this program, as 
well as, in this particular case engineering specialists in the marine 
aspects of this particular problem. 

Representative Hosmer. That work is partly being done in Cali- 
fornia and partly in Connecticut ? 

Mr. pe Horrman. That is correct. 

Representative Hosmer. It is being done by two of General Dy- 


namics divisions / 
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Mr. pp Horrman. That is correct, sir. 
Representative Hosmer. When did you go with General Dynamics, 
if I may ask ? 

Mr. pe Horrman. I joined General Dynamics early in 1955, just 
about 3 years ago. 

Representative Hosmer. You had been with the Commission up to 
that time ¢ 

Mr. pe Horrman. I had been with the Commission in some sort of 
continuing relationship since, I guess, about Christmas of 1948, at 
Los Alamos. 

Representative Hosmer. May I ask if this laboratory organization 
that you have described was conceived and put into execution by your- 
self as head of the division ¢ 

Mr. pe Horrman. Let me put it this w ay. I think we are far enough 
along so that I should say “Yes” to this. I hope that this concept 
is turning out to be something which we can be proud of, and there- 
fore I am happy to say “Yes” to you. On the other hand, I think 
the proof of the pudding will come in a few years down the road, 
whether we really can put on the shelf for some of you the reactor 
systems which we so proudly speak about. I think we have tried and 
honestly tried to marry a new philosophy into industry, of combining 
people with highly academic bac ‘kgrounds, trying to do the same kind 
of thing that was done so successfully in the “Manhattan District, 
where those people were married with engineers of a high capability 
and worked very well together. Our scientists and engineers are in- 
terested not in just one narrow line of work, but you see from the 
short description of the lab that we try to move over a great fraction 
of the waterfront. Thereby we are hoping that when you go downa 
narrow path in one field, like the controlled thermonuclear field, you 
will have the experts in the adjoining field which you have to draw 
upon right with you. 

You will have the ceramicist who helps in high temperatures re- 
actor research and also in the fusion process. In consequence, you 
will have a better ceramicist because he has a wider scope. 

Representative Hosmer. As a matter of fact, this is the same or- 
ganizational concept, essentially, that you find in the Government 
laboratories ? 

Mr. pe Horrman. I think that is almost correct. I think it has one 
more thing. I hope it combines with it the vigor and push that an 
industrial organization, can bring which a Government laboratory 
cannot accomplish simply because of its size and its tentacles being 
intertwined with other things. I think you are right, say the or- 
ganizational concept of the Brookhaven Laboratory ‘which combines 
the divisions, as well as project work, and keeps the men on specific 
assignment as well as general interesting research, would come very 
close to forming the basis of how we run projects. 

Representative Hosmer. You described the Hopkins Laboratory as 
a $10 million project. Has the $10 million already been spent? 

Mr. pe Horrman. Allow me to say when you asked was it my con- 
cept, I spoke very clearly about carrying out a concept and hedged 
on whether it was my concept or not. I think you should realize that 
much of the basic vision that went into this was not only the vision 
of the board of General Dynamics, including Mr. Pace, its present 
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resident, but particularly the vision of the founder, John Jay Hop- 
fins, after whom the laboratory was named. 

He envisioned that kind of laboratory in industry and encouraged 
the board and the rest of the officers of the corporation actually to put 
it into practice. 

As to the amount of money in the ground, I think the situation 
will actually be that by the end of this year something close to $9 
million will be in the ground. There are 220,000 square feet under 
construction, all of which will be ready in approximately August. It 
is all being built at once. About 50,000 to 60,000 square feet of one 
large building is being occupied and working. These are not paper 
figures of what we intend to spend, but realistic figures of what we 
will have spent by the end of this year. ;' 

Representative Hosmer. Let me say I think it is highly exemplary 
that industry will pick up whatever concept is a good one for this 
type of work and has the courage and vision to sink the amount of 
money in it that you people have done. 

Getting back to the financing, I think the Texas Foundation said 
they had sunk about a million and a half dollars into this fusion. 
How much of that is included in this $10 million ? 

Mr. pe Horrman. Not at all. Let me clarify this. These numbers 
happen to coincide, and they are both very large and maybe we should 
have differentiated. General Dynamics Corp. took $10 million for 
capital facilities of the General Atomic division which it would 
privately provide. This is a large laboratory complex which per se 
was done before the fusion project was even conceived. 

We then set aside separate operational funds running into the mil- 
lions per year which would run this laboratory. In addition, we then 
made a contract with the Texas Atomic Energy Foundation where 
each of us would contribute $5 million over 4 years to run a fusion 
project. 

This fusion project would draw upon the resources of the labora- 
tory, its people, it would use its buildings and so forth, and it would 
build one particular building, namely, the building in which the 
machine could be housed for the fusion thing. 

Representative Hosmer. Do you charge against that project capital 
amortization ¢ 

Mr. pe Horrman. Yes, we do. Just like any other project of the 
laboratory would be charged. When Mr. Thomas says that a million 
and a quarter has been paid in, this means that between us the cost of 
this project has been $214 million or $2.4 or whatever it came out over 
the last year; we split it down the middle and each pay our own share. 
That is correct. 

Representative Hosmer. What I would like to find out is how much 
of this $10 million laboratory is purely out of the company treasury 
and how much is out of amortization on account of contracts either 
with the foundation, with other private customers, or with the Gov- 
ernment. 

Mr. pe Horrman. I do not think I can answer this in detail. I 
think it is a fairly private matter which I would be glad to diseuss in 
amore executive session. 

Representative Hosmer. That is all right. 
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Mr. bE Horrman. Let me put it this way. A small amount, be 
cause, as you know, things like buildings are written off over a large 
number of years. ‘Quite clearly there is every intention on General 
Dynamics Corp.’s part to recover the money that has gone into the 
buildings as well, eventually, as the money that has gone “into buildi 
up this ‘labor atory, or it would not be a good sound business venture 
from the point of view of the stockholder. 

There is every intention to spend this money in the expectation 
that we will create what we consider to be the proper structure and 
that over the years proper recognition of this structure, in the large 
sense and not in the sense of the “phy sical structure, will bring it bat 
For instance, by developing a new reactor which we hope is suflic iently 
good so that somebody will want to snap it up, we will start building 
these things and charging the normal profit on these reactors. 

This is ‘the kind of business we would like to see, rather than to 
talk about necessarily getting it back from certain contracts and go 
forth. Our concept is to be the man who invents the better tooth 
paste, develops it and sells it. 

Representative Hosmer. That is what I was trying to get at. How 
long is General Dynamics vision in terms of its risk ? 

Mr. pe Horrman. I hope it is rather large. This is not an attempt 
to put together a laboratory which will run out and try to recover its 
costs by some sort of means, but to create better products which then 
in the normal commercial way, it can sell. 

Obviously, since the sums are so very large in this field, any en- 
couragement for us to hew to this program and finally get there is 
an appreciated matter. I think this is the best way to put it. 

tepresentative Hosmer. I suppose what you said with respect to 
capital costs would also apply to operational costs ? 

Mr. pe Horrman. Very much so. We spend several million a year 
in this laboratory, and one way to look at it is, that is written off, 
this is getting you into business. Another more realistic view from 
the stockholder’s point would be to say, 10 years down the road is 
there enough in this field so you can, indeed, make this stockholder’s 
money and get a return on it. 

I think we feel the challenge of providing economic nuclear power 
is so great that we can see few other fields into which to put the 
corporation to do both justice to the country, the people who work 
these, and the stockholder. We feel that this is a perfectly merging 
set of circumstances rather than opposing. 

Representative Hosmer. Is your Canadian division intertwined in 
this in any way, shape, or form ? 

Mr. pe Horrman. No. Only to the extent that our Canadian divi- 
sion comes down and talks to our people. We go up there and talk 
some to them. But as you know, it is a subsidia ary and run as quite 
separate corporation in Can: ada, and does some nuclear work for the 
Canadian Government. We would interchange information with 
them, I would say, as we would with any other group that we would 
welcome to see in the same field. Of course, more closely, if they 
needed help on some aspects. 

Representative Hosmer. The atomie division would do none of their 
research for other divisions of the company 4 

Mr. pe Horrman. Yes, if called upon, it would do so. We feel that 
as an adjunct to creating a very broad approach on the nuclear energy 
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field. it is simply necessary, as I have described, to have the theoretical 
physicist who spends part of his time being interested in as abstruse 
a subject as Meson Theory. 

A good example, when we started the atomic beam work, we started 
it because it was (a) of interest to some research staff members to 
hold their interest in pure physics problems, and (b) it was of interest 
in the controlled thermonuclear field. 

Before long, with the advent of sputnik, it turned out to the rocket 
people it was of considerable interest, to actually measure some prop- 
erties of hydrogen and oxygen atoms with this kind of equipment; 
and today, for instance, we are training in that division some men of 
our Convair division in the use of this equipment and will help them 
with building it and so forth. In that sense, we do carry out research 
for other divisions. 

Representative Hosmer. How much of your workload consists of 
nonnuclear research for other divisions of the company or for your 
own division ¢ 

Mr. pe Horrman. Essentially nil. It is a very small porportion. 
The largest proportion is directed into the nuclear-energy field, and 
there the largest proportion is directed toward nuclear power. 

Representative Hosmer. This isotope-producing reactor you have 
described, I imagine, is one of those packages that you hope to sell 
on a commercial market and make some money out of it? 

Mr. pe Horrman. That is correct. 

Representative Hosmer. The fuel elements that you have described, 
solid uranium, zirconium hydrid elements, was not conceived, ce- 
signed, engineered, and manufactured from the very beginning in 
your laboratory ¢ 
’ Mr. pe Horrman. Yes, it was, sir. I am glad you asked about this. 
If you allow me a minute, I would like to comment on that. 

We actually got a group together in 1956 that looked over the re- 
search reactor situation. Incidentally, way back, I had something 
to do with creating a research reactor in the Government. In fact 
I helped another man, now with us, Don Kerst, on the first water 
boiler. We felt there was a need for a new kind of research reactor. 
We actually asked our theoretical group to think the situation through 
and it came to the solution that if there were a new fuel element 
made which would combine the moderator and the fuel element in 
solid and homogeneous form, that we would be in very good shape 
tocarry out a new physical concept. 

Representative Hosmer. Was that a pure, virgin concept with the 
atomic division 4 

Mr. pe Horrman. As far as I know, it was. I do not want to say 
that this may not have arisen at other places around the world, as 
almost all physical concepts do. It was a new concept thought through 
at our place. We wanted, to be quite technical, we wanted to see 
whether if the reaction shut itself off, it would do so promptly. We 
wanted to assure ourselves that it would not do so by melting the 
fuel elements even if they ran at reasonably high power. 

We, therefore, came to the conclusion that if we mixed the uranium 
with the moderator, we would enable the neutrons to not get mod- 
erated down to as low a temperature as they normally would in case 
the fuel element got hot. This, in turn, would shut the reaction off. 
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Representative Hosmer. In the work, did you not draw on a yag 
storehouse of knowledge with respect to the chemistry and metal. 
lurgy and the physics of these materials that were used, you wer 
dealing with ¢ 

Mr. pe Horrman. Yes. We drew back as far as 1893, when some. 
body managed to make a little zirconium hydride out of interes 
‘ather than out of any future nuclear application. 

Representative Hosmer. What I was getting at is that you did no 
have to go all the way back in basic research for this? 

Mr. pe Horrman. Yes, we went pretty far back. Let me say this, 
Mr. Hosmer. I should make it clear that as a basic commercial] yen. 
ture merely to build this research reactor, this would have been a 
rather crazy proposition unless we sell an enormous number of them, 
The main reason for doing this was to try to test out a new Concept, 
and prove this relatively small group could take it all the way 
through. 

At that time we did not know whether zirconium hydride could be 
made in large bars without cracking, with uranium and zirconiun 
together, to the best of our knowledge it had never been hydrided, 
We, therefore, started with the basic metallurgy of this, developed 
it, went through the production processes of trying to set up produe- 
tion lines to make uranium-zirconium hydride, and actually turned 
out fuel elements. 

Representative Hosmer. Was this all done at General Atomic? 

Mr. pe Horrman. Yes. 

Representative Hosmer. At San Diego? 

Mr. pe Horrman. Yes. 

Representative Hosmer. The fabrication ? 

Mr. pe Horrman. Yes. In fact, the first experiment on zirconium 
hydride we had a rented schoolhouse which San Diego kindly turned 
over tous. The first experiments in zirconium hydride were carried 
out in a little room 4 by 8 feet which had been one of the teachers 
restrooms. This gives you a feeling of how basically we started ina 
small way to get this going. 

Representative Hosmer. I think one of the other programs started 
out in a restroom, too. 

Mr. pe Horrman. At the same time the theoretical physicists 
were examining this concept constantly. By the time the uranium. 
zirconium hydride was made, the critical assembly was ready, and 
actually when we got the prompt negative temperature coefficient, 
which we hoped for, a bottle of champagne was taken out of over: 
head and broken out. We were quite happy with this. 

Chairman Duruam. This is like the experience where the first 
chain reaction was produced. 

Representative Hosmer. Where did you get the craftsmen to work 
on this matter ? 

Mr. pe Horrman. I think this is a kind of chain reaction. Among 
the senior scientific staff what happened was this. I asked Professor 
Crentz, who was then chairman of the physics department at Car- 
negie Tech, to join us. I had known him at Los Alamos during tht 
war and he had always felt that a new way among scientists to ap- 
proach technological problems could make very large progress fot - 
the country. I knew of his desire for this. 
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I asked him if he would head the 1: ibor atory. He agreed to do so. 
His background was very broad not only in physic Ss but i in metallurgy 
and other subjects. I think this is probably one of the strongest 
points of how we try to work. I have tried to take no man in a senior 
position in the laborator y who does not at least in some ways encom- 
pass two fields. 

Representative Hosmer. What I am getting at, Did he do this work 
with his own hands or did he hire a craftsman ? 

Mr. pe Horrman. He did some work with his own hands. He hired 
other craftsmen. Particularly I was trying to describe the snow- 
balling process of getting other men who were attracted by his feeling 
that this was a good idea and who gradually joined us. Men like Pro- 
fessor Pigford, who is now the ¢ ha airman of our engineering depart- 
ment, whose own bae kground is engineering and chemistry. 

It would be natural th: it the younger men who worked with Pigford 
and Creutz would want to come to such a place. 

If you are referring further down to technicians and so forth, again 
we tried to draw them in many instances out of places that these 
senior men had been. One of the attempts I made at the early stages 
of setting this up was to say that we were not going to decrease the 
number of people by merely reshuffling them out of different places, 
but increase the sum total competence for the c ountry. 

There were many who had gone back and gone into other industries, 
other laboratories, universities, out of the atomic energy industry, be- 
cause they did not have the proper framework in which to work. It 
was a consistent attempt on our part to collect men like that back. 

Representative Hosmer. That is what I am getting at. At certain 
miversities where there is an outstanding man or outstanding facility, 
it operates like a magnet to attract good minds and skilled people. 

Mr. pe Horrman. That is right. 

Representative Hosmer. You feel that is what you are developing 
at the Hopkins Laboratory ? 

Mr. pe Horrman. That is what we are hoping. I can give you an 
example. Because we built in a slow enough and deliberate enough 
way, | hope, we have never run an advertisement for personnel up to 
las; month. We have used precisely the approach that you describe. 
We hope in the future to see a further merging of this with university 
approaches. 

t think I mentioned to you that I feel the ei ct of industry 
in this respect. Now that you have asked me, I think I should tell you 
that we, as General Dynamics Corp., made a $1 million grant to the 
University of California to enlarge its San Diego facilities with the 
hope that it will become a great technological center of university 
training in the sciences and p: narticularly i in the technological sciences. 

Represent: itive Hosmer. What you have described was part of the 
original concept of setting up this laboratory. It is not something 
that has just dev eloped 

Mr. pp Horrman. That is right. 

Representative Hosmer. You deliberately designed it that way ? 

Mr. pe Horrman. That is correct. 

Representative Hosmer. In your specifications for the economic 
reactors, you said they had to be safe and cheap and easily built, as I 
think Admiral Rickover one time said, all reactor concepts are, until 
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you start to build them. You have taken the gas-cooled reactor ap- 
bkoeee: How far into that are you? 

Mr. pn Horrman. I would say that in one particular concept, given 
a few more months of deciding whether we want to do it and how we 
want to do this, that following 18 months further, we would be ready 
to actually build the prototype. I think that is the best answer ] 
can give. We would hope, hopefully, to have it running—I am rps 
ing my neck way out and will probably get it chopped—I would sa 
5 years. 

You can say, and you will be right, that any reactor concept is 
always 5 years off. But I think this is a fairly realistic statement, 

Represe ntative Hosmer. Graphite, moderated. 

Mr. pe Horrman. That is right. 

Let me turn to Tom Pigford, without getting into very detailed 
company information—who can give an order of magnitude number 
for a 60-megawatt prototype or “400- megawatt reactor for the out- 
side physical dimensions of the pressure vessel 4 

Mr. Picrorp. For 60-megawatt heat this becomes a vessel of approxi- 
mately 7 feet in diameter. It has the same power density as the 
present pressurized water systems in core. 

Representative Hosmer. Is this a closed-cycle system ? 

Mr. pk Horrman. No. 

Mr. Pierorp. It isa closed cycle, not a gas-turbine cycle. 

Representative Hosmer. If you ac chieve this prototype, would you 
say that you will have done so at about the same cost as would be 
‘hieved in a Government laboratory, or cheaper or more expensive! 
Mr. pe Horrman. You are in some ways asking how good we are, 
I guess, being head of the outfit, I will have to say we are awfully 
good or otherwise I would not believe in us. With this qui alification, 
let me try to say that I believe we can accomplish it quicker than it 
could be accomplished in a Government laboratory if we turn to and 
do this in the proper manner just. because I believe we can combine 
the fundamental research with the development with immediately 
going into some of the production problems and do it all under one 
set of circumstances. 

In principle, this ought to decrease the time. In practice, of course, 
we could be equally unlucky and it could lengthen it. 

I think in principle it ought to decrease ‘the time in which vou can 
do this. I will not say that you could do this without large facilities 
which the United States has already built. It would be foolish of 
me to say, for instance, that if we took this job on and had no access 
to the largest test reactors existing that we could carry out this pro- 
gram. Iam saying within the framework of our industrial-Govern- 
ment cooperation that has developed I hope we could do it equally 
fast or faster. 

Representative Hosmer. You conceive of this job as purely a com- 
pany venture, or will you seek some cooperation from the reactor 
demonstration program 4 

Mr. pe Horrman. I think it 1s too early to say this. I think our 
attempt in the next few weeks and months is to get this concept toa 
stage where we really know what it takes to produce, what it takes in 
experimentation, and then to try and talk to some of the people that 
are interested in this concept and try to see how we want to carry it. 
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I think this would depend on items such as what is the size of the 
demonstration unit that we should approach. 

What is the method of carrying it forward ¢ 

I think we are too early a stage to decide this. 

Representative Hosmer. Have you settled down on what gas you 
will use yet ¢ 

Mr. pp Horrman. I think probably for the first prototype 

Representative Hosmer. You do not have to answer that. 

Mr. pp Horrman. 1 am happy to answer it. 

At the first prototype we will be operating with helium. I can see 
the time down the road when the supply of that gas is in short sup- 
ply and one has to think of the other gases. By this time we hope a 
concept such as this will be developed ‘far enough so that other gases 
can also be used. 

Representative Hosmer. How much of the information in this par- 
ticular concept is usable in the maritime gadget ? 

Mr. pe Horrman. They are quite sep: irate. 

Representative Hosmer. This is just from the reactor standpoint. 

Mr. pp Horrman. That is right. From the reactor standpoint, the 
maritime reactor has an almost agreed-upon aan rule between all 
of us and not something that is imposed, to be something, which is 
using more or less present day fuel elements or an extension of these. 
This can get us a reactor which is very usable and which uses very 
high pressure gas which is going to be used directly in the closed 
eycle system. 

The graphite system, under consideration with us, relies on entirely 
new fuel elements which have been to a large extent—and I say to a 
large extent because ideas arise all over the world—conceived at our 
place, which we hope will run at exceedingly low gas pressures and 
therefore make simple and cheap pressure \ vessels possible, and there- 
fore is really an entirely different concept except for the fact that 
both recognize that high temperatures in gas cooling are a useful 
route. 

Representative Hosmer. Would you be able to say what reactor 
temperatures you are going to operate at / 

Mr. pe Horrman. The temperatures that I have actually cited to 
you before are precisely the ones we hope to achieve. We would be 
having reactor outlet temperatures of about 1300° F., in order to 
achieve those steam temperatures. 

Representative Hosmer. How much have you drawn on British 
technology ¢ 

Mr. pe Horrman. I would say we have drawn very little on British 
technology in the following sense: I think if it came to using certain 

gas pumps I would feel very free to consult certain British firms 
to find out how their gas pumping technology had actually gone for- 
ward. I would say that at the moment we have not drawn on any 
at all. 

I would also say that this system is quite different from the Calder 
Hall system which is a low-temperature system and therefore there 

was no attempt here to draw on that technology. 

Representative Hosmer. They are m: king | some efforts in the high 
temperature direction. 

Mr. pe Horrman. They are making some efforts in the high tem- 
perature direction and, to the best of. my knowledge, all their high- 
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temperature work at the moment is either classified or unavailable to 
the technical public, so we have not drawn on any of that. 

Representative Hosmer. Would you anticipate that this gas-cooled 
plant that you are building would in fact be “shockingly” cheaper in 
capital costs than the pressurized water or boiling water reactors? 

Mr. pe Horrman. You have put up two goals to shoot at. I think 
the answer is a definite “Yes.” 

Representative Hosmer. It would amount to a breakthrough if this 
works; is that right? 

Mr. pe Horrman. I think that is a correct answer, sir. 

_Let me ask you, Dr. Pigford, to qualify this from your point of 
view. 

Dr. Picrorp. I think it is a strong advancement. I think the word 
“breakthrough” should be reserved until we have made some experi. 
ments, until it looks as good as we think it will. 

Representative Hosmer. You are aiming for a breakthrough? 

Mr. pe Horrman. Yes. 

Representative Hosmer. There is just one othre line of questions I 
have, and that is with respect to the controlled thermonuclear work 
you are doing. 

I am wondering, with the extent of the programs at Los Alamos 
and at Princeton, if you are not rather duplicating and wasting scien- 
tific talent that can be used elsewhere ? 

In answering that, would you touch on the exchange of information 
or lack of it that you have with these people? 

Mr. pe Horrman. Yes, sir. First of all, this is one of the first 
considerations I looked into before even establishing the program 
because I feel very strongly as you do that one must not splinter 
groups below critical sizes. 

On the other hand, the controlled thermonuclear effort is such a 
vast field of understanding, items like plasmas, which simply have 
never existed on earth before, that I believe it needs a considerable 
number of approaches, and again I think I should say outright that 
we pride ourselves, I hope correctly, that we can have created an 
atmosphere where research of precisely this type can flourish very 
fast. 

The work going on is therefore by no means a duplication. I can- 
not, because of classification questions, today go into the details. 
But, for instance, let me give you a feeling. 

One of our senior theorists, Dr. Rosenbluth, has worried a lot about 
the formation of whether the pinch is stable or not stable, which, as 
you know, is one of the crucial questions in one form of approach. 

This has been reexamined in our place. We found certain of his 
own formulations to be incomplete. By being together with some 
of the people that are available and drawn upon at our place he has 
reformulated and we are going forward with a slightly different—I 
would say quite different—experimental program than any of the 
places have underway. 

I would not want to say that you could not at Los Alamos have 
that program going, too, but I think you will find that almost any 
group freezes into given lines of work. This is just a natural force 
that happens. 

I think if we went today to any of the existing laboratories and 
showed our program to them and say, “Why aren't vou doing It, 
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they would say, “We wish you luck, we hope you get there first, but 
we think we w il get there first with our set of approaches.” 

I think any group has a finite number of roads that it will go down 
on. I think this field is large enough so that it needed more really 
good groups to go down new roads. I think in a general way this is 
my feeling. 

“As to the exchange of information, let me add one more thing. I 
think it is probably likely that at our place there may be more at- 
tention paid to the ceramic problem involved in this field than there 
might be at certain other places. The reason is that we have those 
people in this field. Ed Crentz’ basic interest dates from way 
back in that field. He has a group at our place that is interested in 
this and he will go forward. 

If you took “Ed Crentz, in one of the existing projects which 
is not very strongly in that field of ceramics for other reasons, it is 
not likely that they would build up a big ceramics group because this 
one man joins. 

So I think each have their own destiny, quite apart from the other, 
asin any big scientific search. 

The next step on interchange of information, I would say that if 
we were today cut off, which we certainly are not, from the access to 
what is going on in this field in the Government laboratories, we 
would be in an exceedingly silly position and I doubt that any of 
our people would feel that they would want to work in this field. 

We welcome having this access very, very much. it has to be a 
program that goes forward together. To go forward with some por- 
tions of this program under secrecy is a different question. 

Our people are not denied access to any information in Govern- 
ment laboratories. It is a question of whether we tell this to third 
parties. The question is, really, are we shutting ourselves off from 
a large number of foreign scientific people for whom this is a very 
challenging field who would like to help us and who, under the present 
rules, we cannot embody in this? This is a policy question which is 
far broader than our own lab. This is a question of what the United 
States wants to take as a position in this field. 

I do not want to deny that further moves in this direction cannot 
per se be beneficial to solution of the problem, but they may not. 
This is a gamble which you have to evaluate. 

Representative Hosmer. In short, you have satisfied yourself in 
your own mind that it is a profitable nonduplicating line of inquiry 
for the private laboratory 4 

Mr. pe Horrman. That is right. The only proof of the pudding I 
have in this respect is that when our people talk of our friends in 
the Government labs these friends do visit us to find out where we 
are going and what we are doing. So I have some positive proof 
that this is not merely a duplic ation, I know it is not scientifically, 
and beyond that I know it is a real effort. 

Chairman Durnam. There is one point I am a little bit concerned 
about. At the present time, in the access-permitting program, you 
have to have the necessary need to know. The univ ersity laboratories 
in the country are more or less excluded from this program under 
the present system of operation. 
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Mr. pp Horrman. To the following extent: They are excluded from 
the direct participation. They are not excluded from le: arning quite 
a lot of the facts, which are in fact declassified. 

Again, I would say you are certainly right that any moves that 
the Atomic Energy Commission is undertaking in the direction of 
further declassification are generally benefici: al in this area and 
merely have to be weighed against the overall picture. 

Chairman Dunnam. I think we all have to admit that the pre- 
ponderance of basic research is in the universities of this country, 
I think you will agree with me on that. 

Mr. pe Horrman. I think I will agree with you on that. 

Let me say, however, how you can integrate such people. We 
have, for instance, in our controlled thermonuc ‘lear program, a sum- 
mer session each ye In this summer session one of our strongest 
attempts is to ears men like Prof. Freeman Dyson of the Institute 
for Advanced Study, who is about as pure a theorist as any of my 
friends can get to be. Yet, Freeman got very interested last year in 
the controlled thermonuclear program looking from the outside in 
without knowing anything about it. 

He said that he was sufficiently interested to undergo the process 
of being cleared for this particular project and joining us and has 
actually worked with us on this field. 

So while it is true you do not have free interchange in the univer- 
sities in this field, I think it is true that a considerable number of 
the topnotch university physicists are actually working on the Sher- 
wood project in one form or another or in private projects like the 
Texas-General Atomic project. 

For instance, this summer we have a man like Professor Chan- 
drasekar, who is one of the top astrophysicists, joining our project 
in several months. We have made a strong attempt not to lose this 
large reservoir of manpower. The main reservoir of manpower we 
lose by classification is that beyond our own shores and the reservoir 
of manpower who are not United States citizens in our own country, 

Representative Hosmer. I have one last question, Doctor. 

In this thermonuclear research you have given examples of byprod- 
ucts, such as the development of new high-temperature materials, 
That in and of itself would probably be beneficial to some of the other 
divisions of the dynamics complex. 

Mr. pe Horrman. Yes. Or to the country as a whole. In other 
words, our decision to spend that large a sum of money in that far- 
reaching project was based on two considerations: 

First, the real intrinsic worth of that project, and saying that learn- 
ing new things in this field will be beneficial. 

Second, that having research going on in this field will in our place 
keep minds actively at work that will also have lots of ideas on 
shorter-range products, like reactors. 

Third, that if you learn, as you say, high-temperature materials 

san be useful in jet engines, they can be useful in any other old thing, 
that as large and diversified cor porations as we are in have interest in 
even if it does not create those particular projects. 

Representative Hosmer. Even in the gas-cooled, too? 

Mr. pe Horrman. I do not think you would get anything from the 
thermonuclear research that would help you in that. I ‘think you 
would be in quite a different range of temperatures there. 
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Representative Hosmer. Thank you, Dr. de Hoffman. I have cer- 
tainly enjoyed your testimony a great deal. 

Chairman Durnam. Doctor, what do you think of the application 
of this to propulsion systems such as the airplanes and the rockets? 
Have you tried to look into that in any degree? 

Mr. pr Horrman. I definitely think that nuclear ene rgy per se has 
considerable promise along that line, and it must, simply because 
it is one of the most efficient ways of converting energy into useful 
forms. I do not think we have in all instances found the way of 
doing this properly. But I am quite sure that there are very large 
felds here that are profitable. 

Were you talking about the controlled thermonuclear in particular 
or generally the atomic energy ? 

Chairman Duruam. Thermonuclear. 

Mr. pp Horrman. Then I should reverse myself. I believe the 
major uses for controlled thermonuclear energy, and again it is very 
bad to crystal ball and say things cannot be done, but I will attempt 
todo just that, are in very large systems. 

Let me now describe why I feel this. You know of the enormous 
magnitudes of the magnetic fields we are talking about to control this. 
We are talking about hav ing fields of a million amperes flowing down 
wires and things of this kind. This will take very large equipment to 
do. To then further extract energy out of this is not likely to be a 
simple process and probably will take further large equipment, and 
therefore I will say that the critical mass of equipment will become 
so large that only when you take a very large amount of energy out 
of this system are you likely to justify the amount of equipment you 
have put up in the first place. Almost all mobile applications use 
small amounts of energy and therefore I cannot foresee this very easily. 
It is dangerous to predict what cannot happen but this looks to me 
hke the situation at the moment. 

Chairman Durnuam. Thank you very much, Doctor. You have 
given usa very interesting statement. 

Mr. pr Horrman. Thank you, sir. 

Chairman Durnuam. The next witness is Mr. Elmer L. Lindseth, 
Edison Electric Institute. 

We are very glad to have you with us, Mr. Lindseth, and you may 
proceed. 


STATEMENT OF ELMER L. LINDSETH,' PRESIDENT, CLEVELAND 
ELECTRIC ILLUMINATING CO., AND CHAIRMAN, EDISON ELEC- 
TRIC INSTITUTE COMMITTEE ON ATOMIC POWER 


Mr. Linpseru. Thank you. 

My name is Elmer L. Lindseth. I am president of the Cleveland 
Electric Illuminating Co., and chairman of the Edison Electric Insti- 
tute Committee on Atomic Power. The Institute represents 189 mem- 
ber companies which serve 96 percent of all customers of the investor- 
owned segment of the utility industry. These customers comprise 
75 percent of our Nation’s electric users. It is in behalf of these 
investor-owned companies and their customers that I am testifying 
here today. This statement has been authorized by the Institute's 


_ 


1See appendix, pp. 602-608, for address by Mr. Lindseth on February 4, 1958, entitled 
“1958: Year of Decision in Atomic Power.” 
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Committee on Atomic Power. The makeup of this committee jg 
attached. 


INVESTOR-OWNED UTILITY PROGRAM 


In the 31% years since passage of the Atomic Energy Act of 1954, the 
Nation’s electric utility companies have embarked on a substantia] 
number of nuclear projects, which together comprise a broad industry 
program aimed at bringing about economic nuclear power. 

Today this program includes 14 announced nuclear power projects 
involving a total utility investment of a half a billion dollars. This 
sum does not include AEC expenditures i in furtherance of certain of 
these projects. Three are in operation; 6 are either under construe. 
tion or under contract, and 5 are in various stages of planning. The 
nine projects that are either in operation, under construction or under 
contract will involve utility company expenditures of over $320 mil- 
lion. The five projects in various phases of planning are expected to 
involve further utility company investments on the order of $200 mil. 
lion. 

In addition, the program includes 12 other nuclear research, deyel- 
opment, and study projects calling for continuing expenditures of sub- 
stantialsums of money. It isexpected that some of these will lead into 
additional reactor construction projects. In all, 123 electric utilities 
are participating inthe program. These are listed in appendix I. 


PROGRESS DURING PAST YEAR ON UTILITY PROGRAM 


During the last year there has been continuing and accelerating 
progress rand expansion of the electric utility companies’ program. 


Since our appearance before this committee a year ago, the following 
principal developments have taken place: 
(1) Major construction work on the 180,000-kilowatt Dresden 
nuclear "Ae some at Joliet, Ill., began in June of 1957. 
N 


(2) Major construction work on the 100,000-kilowatt Enrico Fermi 
plant near Monroe, Mich., proceeded according to plan. 

(3) Site work on the Yankee Atomic Electric Co., 134,000-kilowatt 
plant at Rowe, Mass., was started. 

(4) Site work on the Indian Point 275,000-kilowatt plant of the 
Consolidated Edison Co., of New York, Inc., was essentially com- 
pleted. 

(5) A contract was signed between the Northern States Power Co, 
Central Utilities Atomic Power Associates and the AEC for the cor- 
struction of a 66,000-kilowatt plant at Sioux Falls, S. Dak., under 
the third round of the power demonstration reactor program. 

(6) Pacific Gas and Electric Co., announced on February 19, 1958, 
that it had completed negotiations with Bechtel Corp., for the con- 
struction of a 50,000-kilowatt advanced boiling water nuclear plant 
at Eureka, Calif. Completion is scheduled for mid-1962. 

Further details concerning the projects mentioned in items 1 to 6 
are given in appendix II, including information concerning finar- 
cial assistance. 

(7) Three nuclear powerplants in which electric utility companies 
are participating were completed and began operation in 1957. These 
include the Vallecitos, Santa Susana, and Shippingport nuclear 
powerplants for which utility companies provided the electric gen- 
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erating facilities. In the case of Shippingport the utility company 
sontributed toward the cost of the reactor and is operating it for the 
AEC. Details concerning these projects are given in appendix ITT. 

(8) Three definitive proposals were made to the AEC under the 
third round of the power demonstration reactor program for the fur- 
ther development and construction of nuclear powerplants. These 
include proposed projects of the Carolinas-Virginia Nuclear Power 
Associates, East Central Nuclear Group-Florida West Coast Nuclear 
Group, and the Pennsylvania Power and Light Co.-Westinghouse 
Electric Corp. projects. In the case of the last project the AEC an- 
nounced on February 26 that it had accepted the proposal as a basis 
for contract negotiations. Further details of each of these are given 
in appendix LY. 

(9) Four new research and development groups in which electric 
utilities are participating were formed during the year and added to 
the program. These include the Southwest Atomic Energy Associ- 
ates, Which recently signed a 4-year $5.3 million contract for research 
and development of an advanced reactor type; the Texas Atomic 
Energy Research Foundation, which has signed a contract for a 4-year 
$10 million jointly financed thermonuclear research project with Gen- 
eral Atomic Division of General Dynamics; American Nuclear Power 
Associates; and San Diego Gas & Electric Co. Details on these proj- 
ects are shown in appendix V. 

(10) A number of other companies participating in various re- 
search and study projects announced prior to 1957 continued their 
investigations of various aspects of nuclear power development. 
These are listed in appendix I. 

Indicative of the continuing expansion of the electric utility com- 
panies’ program in this field, expenditures in furtherance of nuclear 
power development have been increasing substantially as previously 
announced projects advance and new projects are undertaken. By 
the end of 1957, cumulative expenditures by electric utility companies 
totaled over $80 million. During 1958 they are expected to increase 
by 50 percent over 1957 to reach a cumulative total of 140 million by 
the end of the year. Next year they are expected to increase even 
more than 50 percent over the 1958 level to reach a cumulative total 
of over 230 million by the end of 1959 or nearly half the $500 million 
electric utility companies are planning to spend for presently an- 
nounced nuclear power projects. A summary is shown in appen- 


dix VI. 


THE FUTURE 


Our industry looks to the future of nuclear power with confidence. 
We recognize, however, that both the technical and economic hurdles 
to be overcome are formidable and that considerable time, effort, and 
funds must be devoted to the problem before success will be attained. 

The technical feasibility of generating electric power with nuclear 
fuels has been clearly established. But economic feasibility is an- 
other matter. The achievement of this is now the primary objective 
of our industry’s nuclear power development program. ‘This objec- 
tive will only be reached with new techniques and knowledge over 
ind above those available today. 

We believe the soundest course toward early achievement of com- 
petitive nuclear power lies basically in research and development. 
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Our industry is of the opinion that it is still too early to restrict jts 
program to a few promising types of reactors. Rather, the required 
advances will come about primarily through continuation of oy 
present. research and development program associated with a Wide 
range of reactor types. Such research and development should ip. 
clude fundamental investigations in physics, metallurgy, and chemis- 
try on which the whole technology is based; research of a general 
nature that would benefit many reactor types, s such as fuel element 
tec hnology, and directed research and development of specific reactor 
types, including construction of reactor experiments. 

On this broad foundation, pilot and prototype plants (with or 
without generating facilities) should be constructed together with 
large-sc ale reactors where construction of these is w arranted by the 
status of technology developed through the research program. All 
three of these stages are now in progress in the program now under- 
way in the United States. 

There has been criticism of the overall adequacy of our Nation's 
program of nuclear power development. We believe, however, that 
the rate of progress in this country in the development of nuclear 
power in terms of our domestic needs has been both substantial and 
adequate. Continuation of our efforts will, of course, produce an 
expanding store of knowledge and experience and this progress will, 
in turn, produce further gains. 

The suggestion has been made that both our national objectives and 
the steps required to reach our objectives in atomic power should be 
defined more specifically. Our industry would find helpful such 
definition of the Nation's objectives for ‘the development of nuclear 
power, both domestic and international, as well as specific steps indi- 

cated to achieve such objectives. 

We as an industry will make available to the fullest extent possible 
our resources of experience, organization, and financial support to 
help meet these objectives. We also believe it to be important that 
any steps indicated to achieve the objectives as defined should be car- 
ried out within the framework of our free enterprise system. We 
have always viewed with great concern proposals to build Govern- 
ment-owned nuclear power pl: ints. The electric power generating ca- 
pacity in America today is already more than 23 percent Government 
owned. Further expansion of Government ownership of power gen- 
erating facilities is cause for alarm. We are today engaged in a ‘bit: 
ter cold war with Russia over the philosophy of totalitarian versus 
democratic government. We must not defeat the very objectives we 
are trving to achieve in that cold war by abandoning our principles of 
free enterprise along the way. 

We would like to point out, too, that continued expansion of the 
current program will require continuance and probably an increase 
in Government financial assistance and participation. Details of 
such financial participation by the Government are not suggested, 
but it is apparent that optimum progress will require broad “admin- 
istrative authority be granted by the Congress to permit flexibility. 
As reactor technology continues to broaden, the types of incentives 
available should be “flexible enough to foster research and develop- 
ment. of all promising reactor types. With such flexibility, and by 
making use of our free enterprise system, it will be possible to ac hieve 
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optimum progress tow ard the given objectives with a minimum 
amount of Government expenditures. 

We believe that any United States program should be in accord 
with the principles as stated in the Atomic Energy Act of 1954, that— 
the development, use, and control of atomic energy shall be directed so as to 
¢ * * strengthen free competition in private enterprise. 

In our previous testimony before this committee, we voiced our 
objections to sections 44 and 182 (¢ ) of the Atomic Energy Act as 
being completely contrary to such principles, unfair to taxpayers gen- 
er rally and partic ularly to customers of the investor-owned power 
industry. The unfair and unjust preference clause relating to the 
disposal of electric energy states in part— 

#* * jn contracting for the disposal of such energy the Commission shall give 
preference and priority to public bodies and cooperatives * * 

The institute and its member companies also urge deletion of the 

preference clause relating to license applications, as contained in sec- 
tion 182 (c) of the act, which states in part— 
* * * Where such conflicting applications resulting from limited opportunity for 
such license (for the generation of electric power) include those submitted by 
public or cooperative bodies such applications shall be given preferred consider- 
ation. 

Eighty percent of our citizens in America receive electric service 
from the investor-owned segment of the utility industry. It is un- 
fair, in principle and in practice, that this vast ms ijority of citizens 
should be discriminated against in either the disposal of power gen- 

erated or in the granting of licenses in favor of a 20 percent minority 
‘io already in their electric bills bear less than that share of taxes 
and interests costs borne by the vast majority of our citizens. 

In conclusion, our industry feels that the current program under- 
way for the development of economic nuclear power is substantial 
and adequate to meet domestic needs and we advocate continuation of 
that program. As an industry, we want to make available to the 
fullest extent possible our industr y’s resources in experience, organi- 
zation, and financial support to achieve the Nation's objectives in the 
development of nuclear power. 

We recognize that continued expansion of the present program will 
require continuance and even expansion of financial assistance from 
Government, which assistance should be authorized. 

We do not recommend or suggest specific details of plans for such 
financial assistance; however, we recognize that broad administra- 
tive authority will be required to permit flexibility in administration. 

Finally, we believe that any program of nuc lear power develop- 
ment in the United States should be carried out within the framework 
of our free enterprise system, not only from consideration of ideology 
but also from the sts indpoint of achieving optimum progress tow ard 


given objectives with expenditure of a minimum amount of public 
funds. 


To the objectives of realizing ultimately competitive nuclear power 
we pledge our wholehearted support. 

We appreciate this opportunity to appear before your committee. 

I would also like to have filed — the record the six appendixes 
attached to this statement which are a material part of it. 
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ne Duruam. Without objection, they will be included in the 
record. 
(The appendixes referred to follow :) 


ELECTRIC UTILITY COMPANY PARTICIPATION IN NUCLEAK 
POWER DEVELOPMENT 


APPENDIX I 


NAMES OF ELECTRIC UTILITY COMPANIES PARTICIPATING IN NUCLEAR POWER Srupy 
RESEARCH, DEVELOPMENT AND CONSTRUCTION ProJects, MARCH 1, 1958 ; 


PROJECTS UNDER CONSTRUCTION 
OR CONTRACT 


. Consolidated Edison Co. of New York, 
Ine. 
. Commonwealth Edison Co. 
Nuclear Power Group, Inc. : 
American Gas & Electric Service 
Corp. 
Commonwealth Edison Co. 
Central Illinois Light Co. 
Illinois Power Co. 
Kansas City Power & Light Co. 
Pacific Gas & Electric Co. 
Union Electric Co. 
. The Detroit Edison Co. 
Power Reactor Development Co. : 
Alabama Power Co. 
Central Hudson Gas & Electric 
Corp. 
Cincinnati Gas & Electric Co. 
Columbus & Southern Ohio Elec- 
tric Co. 
Consumers Power Co. 
Delaware Power & Light Co. 
The Detroit Edison Co. 
Georgia Power Co. 
Gulf Power Co. 
lowa-Illinois Gas & Electric Co. 
Long Island Lighting Co. 
Mississippi Power Co. 
Philadelphia Electric Co. 
Potomac Electric Power Co. 
Rochester Gas & Electric Corp. 
The Southern Co. 
The Toledo Edison Co. 
Wisconsin Electric Power Co. 


4. Yankee Atomic Electric Co. 


Boston Edison Co. 

Cambridge Electric Light Co. 

Central Maine Power Co. 

Central Vermont Public Service 
Corp. 

Connecticut Light & Power Co. 

Hartford Electric Light Co. 

Montaup Electric Co. 

New Bedford Gas & Edison Light 
Co. 

New England Power Co. 

Public Service Company of New 
Hampshire 

Western Massachusetts Electric 
Co. 


PROJECTS UNDER CONSTRUCTION 
OR CONTRACT—Ccontinued 


5. Northern States Power Co. 


Central Utilities Atomic Power Asso. 
ciates : 
Central Electric & Gas Co. 
Interstate Power Co. 
Iowa Power & Light Co. 
Iowa Southern Utilities Co. 
Madison Gas & Electric Co. 
Mississippi Valley Public Service 
Co. 
Northern States Power Co. 
Northwestern Public Service Co, 
Otter Tail Power Co. 
St. Joseph Light and Power Co, 
Wisconsin Public Service Corp, 
. Pacific Gas & Electric Co. (Eureka) 


PROJECTS IN OPERATION 
. Duquesne Light Co. 
. Pacific Gas & Electric Co. 


citos) 
. Southern California Edison Co. 


( Valle- 


PROJECTS IN PLANNING STAGES 


10. Carolinas-Virginia Nuclear Power 


Associates 

Carolina Power & Light Co. 

Duke Power Co. 

South Carolina Electric & Gas 
Co. 

Virginia Electric & Power (©. 

. East Central Nuclear Group 

Appalachian Electric Power Co. 

Cleveland Electric Illuminating 
Co. 

Columbus & Southern Ohio 
Electric Co. 

Dayton Power & Light Co. 

Indiana-Michigan Power Co. 

Indianapolis Power & Light Co. 

Louisville Gas & Electric Co. 

Monongahela Power Co. 

Ohio Power Co. 

Ohio Edison Co. 

Pennsylvania Power Co. 

Potomac Edison Co. 

Southern Indiana Gas & Blec 
tric Co. 

West Peun Power Co. 
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Names OF ELectric UTILiry COMPANIES PARTICIPATING IN NUCLEAR Power Stupy, 
RESEARCH, DEVELOPMENT AND CONSTRUCTION PROJECTS, MARCH 1, 1958—Con. 


8T 


il. 


3. Atomic 


UDY, RESEARCH AND DEVELOPMENT 
GkRoUPsS—continued 


East Central Nuclear Group—Con. 
Florida West Coast Nuclear Group 
Florida Power Corp. 
Tampa Electric Co. 
New England Electric System 
Pacific Gas & Electric Co. 
_Pennsylvania Advanced 
Project 
Baltimore Gas & Electric Co. 
Pennsylvania Power & Light 
Co. 
. American Nuclear Power Associates 
Rockland Light & Power Co. 
Power Development Asso- 


Reactor 


ciates 

Alabama Power Co. 

Atlantic City Electric Co. 

Baltimore Gas & Electric Co. 

Central Hudson Gas & Electric 
Uorp. 

Cincinnati Gas Electrie Co. 

Cleveland Electric Illuminating 
Co. 

Connecticut Light & Power Co. 

Consolidated Edison Co. of New 
York, Ine. 

Consumers Powers Co. 

Delaware Power & Light Co. 

Detroit Edison Co., The 

General Public Utilities Corp. 

Georgia Power Co. 

Gulf Power Co. 

Hartford Electric 
The 

Indianapolis Power & Light Co. 

Jersey Central Power & Light 
Co. 

Long Island Lighting Co. 

Metropolitan Edison Co. 

Mississippi Power Co. 

New Jersey Power & Light Co. 

New York State Elect. ic & Gas 
Co. 

Niagara Mohawk Power Corp. 

Pennsylvania Electric Co. 

Philadelphia Electric Co. 

Potomae Electric Power Co. 

Public Service Electric & Gas 
Co. 

Rochester Gas & Electric Corp. 

Toledo Edison Co., The 

Wisconsin Electric Power Co. 

Wisconsin Power & Light Co. 


Light Co., 


17. Atomic Power Engineering Group: 


Central 
Corp. 

Central Louisiana Electrie Co. 

Central Power & Light Co. 


Illinois Publie Service 


24041—58 


STUDY, 


. Minnesota 


. Rocky 


RESEARCH AND DEVELOPMENT 
GROoUPS—continued 


17. Atomic Power Engineering—Con. 


Interstate Power Co. 

Iowa-Dlinois Gas & Electric Co. 

Kentucky Utilities Co. 

Lake Superior District Power 
Co. 

Northern Indiana Public Serv- 
ice Co. 

Public Service Company of In- 
diana, Ine. 
Public Service 
Oklahoma 
Southwestern 

Co. 
West Texas Utilities Co. 


Company of 


Gas & Electric 


. East Central Nuclear Group. (See 


item 10.) 
Nuclear Operations 
Group: 


Minnesota Power & Light Co. 


. Nuclear Power Group. (See item 2.) 
. Pacific Northwest Power Company 


Group: 
Montana Power Co. 
*acific Power & Light Co. 
Portland General Electric Co. 
Washington Water Power Co. 


22. Puget Sound Utilities Council : 


Puget Sound Power & Light Co. 
Mountain Nuclear Power 
Group: 
Arizona Publie Service Co. 
Idaho Power Co. 
Pacific Power & Light Co. 
Public Service Company of 
Colorado 
Utah Power & Light Co. 
Washington Water Power Co. 


. San Diego Gas & Electric Co. 
25. Southwest 


Atomic Energy Asso- 
ciates: 
Arkansas Power & Light Co. 
Arkansas-Missouri Power Co. 
Central Louisiana Electric Co. 
Empire District Electric Co. 
Gulf States Utilities Co. 
Kansas Gas & Electric Co. 
Kansas Power & Light Co. 
Louisiana Power & Light Co. 
Mississippi Power & Light Co. 
Missouri Publie Service Co. 
New Orleans Public Service, 
Ine. 
Oklahoma Gas & Electric Co. 
Public Service Company of 
Oklahoma 
Southwestern Gas 
Co. 
Western Light & Telephone Co. 


& Electric 
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NAMES OF ELECTRIC UTILITY COMPANIES PARTICIPATING IN NUCLEAR POWER Srypy 
RESEARCH, DEVELOPMENT AND CONSTRUCTION PROJECTS, MARCH 1, 1958—Cop, ' 


26. Texas Atomic Energy Research 26. Texas Atomic Energy Researg 
Foundation : Foundation—Continued 
Central Power & Light Co. Southwestern Gas & Electric 
Community Public Service Co. Co. 


Dallas Power & Light Co. Southwestern Public Service 

El Paso Electric Co. Co. 

Gulf States Utilities Co. Texas Electric Service Co, 

Houston Lighting & Power Co. Texas Power & Light Co. 
West Texas Utilities Co. 


APPENDIX II 


Plants under construction or contract 


| | 
ah | Capac: | ie Estimated | In 
Name of organization ! itv of | cost to opera- 
and plant Type of reactor plant | Location utility tion 
kilowatt | | organiza- | by— 
| | electric | tion 


(1) Commonwealth Edison | Boiling water.........| 180,000 | Joliet, I1]_._.___.__|$51, 000, 000 | 1960 
Co. Nuclear Power | 
Group, Ine. (Dres- | | 
den). | } 

(2) PRDC-Detroit Edison | Fast breeder__-- ..-| 100,000 | Monroe, Mich---._! 265,000,000 | 
Co. (Enrico Fermi). | 

(3) Consolidated Edison Pressurized water 275, 000 | Indian Point, | 90, 000, 000 
Company of New thorium-uranium bow Sea 
York, Inc. (Indian | converter. | 
Point). | | 

(4) Yankee Atomic Electric | Pressurized water- | 134,000 | Rowe, Mass___.. 57, 000, 000 | 1960 

Co. (Yankee). | stainless steel clad 

fuel elements. 


—.. 


| 

(5) Northern States Power | Controlled recircula- | 66,000 | Sioux Falls, 328,800,000 | 1982 
Co. Central Utilities tion boiling water. | 8S. Dak. | 
Atomic Power Associ- | | 
ates (Pathfinder). } | 

(6) Pacific Gas & Electric | Advanced boiling | 450,000 | Eureka, Calif._...| 20,000,000 | 1962 
Co. (Eureka). | water. 





1 Utility company members of respective groups are shown in appendix I. 

‘2 Over this figure. 
3 Estimated total cost of project including $6,000,000 research and development contribution by AEC, 
4 Guaranteed; 60,000 kilowatt expected. 


(1) The Dresden nuclear power station is a project of Commonwealth Edison 
Co. with the cooperation of Nuclear Power Group, Inc. Major construction on 
the 180,000 kilowatts (electric) dual cycle boiling water reactor, located 50 
miles from Chicago, Ill, was started in June 1957. This plant, privately 
financed, is being built by General Electric Co. for a contract price of $45 mil- 
lion. In addition, overhead and site costs will be something over $6 million. 
The contract calls for completion by December 7, 1960. Construction is proceed- 
ing ahead of schedule and the project is expected to be ready for operation by 
the middle of 1960. 

(2) The Enrico Fermi plant is sponsored by the Power Reactor Development 
Co. and the Detroit Edison Co. Atomic Power Development Associates, Inc., is 
performing research and development and furnishing the reactor design for the 
project. Major construction began in August of 1956 and is proceeding on 
schedule toward completion in late 1960. Cost of this plant to the utility or 
ganization concerned is expected to be over $65 million. The AEC is contribut- 
ing the equivalent of $4.45 million toward this project, being constructed as 
part of the AKO power demonstration reactor program, in the form of research 
and development work. 

(3) The Indian Point nuclear powerplant is being financed and constructed 
by Consolidated Edison Company of New York, Inc. Site preparation and ex 

vation for this plant is essentially completed and major construction work is 
aa to begin early this year. The plant is expected to be completed 
»y 1960. 
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(4) The Yankee Atomic Electric Co. is building a 134,000 kilowatts (electric) 
pressurized water reactor at Rowe, Mass., using stainless steel clad uranium 
oxide fuel elements. During the past year, Yankee made commitments for the 
yapor container sphere, the nuclear reactor vessel and components, and for most 
of the conventional generating equipment. Site preparation work is underway 
and major field construction is scheduled to start in the spring. The plant is 
expected to be in operation in 1960. The project, being undertaken as part of 
the power demonstration reactor program, is expected to cost about $50 million. 
Total requirements to be financed are calculated at $57 million, including cost 
of the initial core. In addition the AEC is contributing the equivalent of $5 
million in the form of research and development work toward the cost of this 
project. 

(5) The Pathfinder project is a joint undertaking of the Northern States 
Power Co. and Central Utilities Atomic Power Associates. In November of 
1957 it was announced that a contract had been signed with the AEC for the 
research, development, and construction of this project under the third round of 
the power demonstration reactor program. Northern States Power Co. is cur- 
rently considering a site on the Big Sioux River in South Dakota for this plant 
which is scheduled to be in operation in 1962. The plant, which will be owned 
and operated by Northern States Power Co., is expected to cost a total of ap- 
proximately $28.8 million including research and development work. The ABC 
will contribute the equivalent of $6 million toward the cost of this project in the 
form of research and development work. 

(6) The Pacific Gas & Electric Co. is undertaking the development and con- 
struction of a 60,000 kilowatts advanced boiling water reactor at Eureka, Calif. 
This project, scheduled for completion in 1962, is to be financed entirely with 
investor funds, including research and development. On February 19, 1958, 
the company announced it had completed negotiations on a regular commercial 
basis with Bechtel Corp. for the design and construction of the plant. General 
Electric Co. will supply the nuclear and electrical equipment. The total cost 
of the project is estimated to be $20 million. 
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(1) The Shippingport atomic power station, which is jointly owned by the 
Atomic Energy Commission and the Duquesne Light Co., of Pittsburgh, Pa., was 
constructed as a part of the AEC reactor development program. Westinghouse 
Plectric Corp. designed and built the nuclear part of the station under contract 
with the AEC. Planning on this project was initiated in mid-1953, at which time, 
under the Atomic Energy Act of 1946, industry was not permitted to own and 
operate its own nuclear power reactors. When Duquesne Light Co. joined in this 
project, in March 1954, as a result of having submitted the most favorable pro- 
posal in response to the AEC’s request for competitive bids, this was the only 
way an electric utility company could participate in the development and con- 
struction of a nuclear powerplant. 

Construction of Shippingport, a pressurized water reactor station, which bene- 
fitted by experience gained through construction and operation of the propulsion 
reactor for the world’s first nuclear-powered submarine, was initiated in Septem- 
ber 1954, and completed the latter part of 1957. Last December 23 a full 60,000 
kilowatts of electric energy—the station’s expected initial capacity—was gen- 
erated and fed into the Duquesne Light Co. system. 

The Duquesne Light Co. provided the site, the conventional part of the station, 
and contributed $5 million toward the cost of the nuclear part. The company 
js operating the entire plant, including the reactor, and is purchasing the steam 
from the AE© at a price substantially higher than the cost of steam produced at 
the company’s conventional plants. When the AEC selected Duquesne Light's 
pid, it estimated that Duquesne’s participation in the Shippingport project would 
reduce the Government’s share of the cost by about $30 million. Through 1957, 
Duquesne had spent $22.8 million for construction of this station. ’ 

(2) The Vallecitos nuclear reactor plant in California, a joint project of the 
General Electric Co. and the Pacific Gas & Electric Co., was started in 1956. It 
was completed and began feeding electricity into the Pacific Gas & Electric Co. 
lines the latter part of 1957. This pilot plant for the large scale Dresden nuclear 
powerplant now under construction is the first entirely investor-financed nuclear 
power reactor project to be completed in the world. The Pacific Gas & Electric 
Co. furnished the turbogenerator facilities and the General Electric Co. the 
reactor. 

(3) The sodium reactor experiment, located in the Santa Susana Mountains 
of California, is a part of the AEC’s reactor development program. It was de- 
signed, constructed, and is being operated for the AEC by Atomics International. 
The Southern California Edison Co. installed and is operating the steam electric 
plant at a cost to date of $1,500,000, and is purchasing the heat energy developed 
by the reactor for 45 cents per million British thermal units. 

The plant was initially placed in operation in July 1957, to become the first 
investor-owned utility plant to generate and distribute electrical energy from a 
nuclear reactor. Of major importance in this project is the company’s endeavor 
to develop a liquid metal to water steam generator, vital to the successful genera- 
tion of electrical energy from all types of sodium-cooled reactors. The company’s 
policy of sharing the information secured on this project with the entire elec- 
trical industry includes partially staffing the plant with representatives from 
other investor and publicly owned utilities. 


APPENDIX IV 


DEFINITIVE PROPOSALS MADE IN 1957 vor NucLEAR POWERPLANT DEVELOPMENT 
AND CONSTRUCTION 


(Utility company members of respective groups shown in appendix I) 


1. CAROLINA-VIRGINIA NUCLEAR POWER ASSOCIATES 


The Carolina-Virginia Nuclear Power Associates, Inc., formed in 1956, made 
a proposal to the ABC in September of 1957 under the third round of the power 
lemonstration reactor program for the development and construction of a heavy 
water moderated and cooled pressure tube reactor nuclear powerplant. The 
Proposed plant, with a capacity of 19,000 kilowatts (electric) would be scheduled 
for completion in mid-1962. A site at Parr Shoals, S. C., has been selected for 
its location. At present this proposal is under consideration by the AEC. 
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2. EAST CENTRAL NUCLEAR GROUP-FLORIDA WEST COAST NUCLEAR GROUP 


In December of 1957 a proposal was made to the AKC by East Central Nuclear 
Group-Florida West Coast Nuclear Group for the development and construction 
of an advanced heavy water moderated gas cooled pressure tube reactor nuclear 
powerplant under the third round of the power demonstration reactor program 
Construction of the proposed 50,000 kilowatts (electric) reactor, to be located 
in the Florida west coast area, would be scheduled for completion between mid. 
1962 and mid-1963. This project is an outgrowth of a previous proposal made 
to the AEC in April 1957 by the Florida Nuclear Power Group for the develop. 
ment and construction of a similar type reactor, but not so advanced a design, 
This earlier proposal was not found acceptable by the AEC. The present pro. 
posal is now under consideration by the AEC. 


3. PENNSYLVANIA ADVANCED REACTOR PROJECT 


The Pennsylvania Power & Light Co. and the Westinghouse Electric Corp, 
undertook a comprehensive research and development program on a single-region 
equeous homogeneous slurry reactor in July of 1955. Baltimore Gas & Blectric 
Co. has recently joined these two organizations in the further research and 
development program planned for 1958-59. On December 11, 1957, a proposal 
was submitted to AEC under the third round of the power demonstration re. 
actor program requesting research and development assistance as well as waiver 
of fuel use charges. Under this proposal, there will be continued research and 
development during 1958-59 to determine the feasibility of constructing a nuclear 
powerplant of 70,000 to 150,000 kilowatts. If the feasibility determination is 
favorable, further research will be conducted in parallel with plant construction, 
The scheduled plant completion date is December 1963. On Febraury 26, 1958, 
AEC announced this proposal had been accepted as a basis for negotiating a 
definitive contract. 


APPENDIX V 
RESEARCH AND DEVELOPMENT GROUPS FORMED IN 1957 
(Utility company members of respective groups shown in appendix I) 
1. AMERICAN NUCLEAR POWER ASSOCIATES 


In November 1957, the American Nuclear Power Associates was formed. Conm- 
prised of 1 electric utility company and 4 industrial and engineering organiza- 
tions, this group is planning to develop a high temperature helium-cooled, 
uranium bismuth fueled reactor on which Raytheon, one of the member con- 
panies, had done a previous study for the AEC. 


2. SAN DIEGO GAS AND ELECTRIC CO. 


In July 1957, the San Diego Gas & Electric Co. completed arrangements to 
participate in the intensive research program on nuclear fission power reactor 
systems which is being conducted in San Diego by General Atomic Division of 
General Dynamics Corp. 

The company’s participation in the program will include taking part in the 
designing of specific reactor systems. The company hopes that the basic in- 
formation derived from this and other phases of the research program will 
prove of value in developing nuclear power facilities that will produce electrical 
energy at unit costs lower than those now being obtained from powerplants using 
conventional fuels. 


3. SOUTHWEST ATOMIC ENERGY ASSOCIATES 


In June 1957, a group of 15 electric companies in the States of Kansas, Mis- 
souri, Oklahoma, Arkansas, Louisiana, and Mississippi, announced formation 
of Southwest Atomic Energy Associates to carry out a research and develop 
ment program aimed at the overall objective of producing nuclear power that 
will be competitive with power produced by conventional fuel. 

During 1957 the associates carried on negotiations with atomies international, 
a division of North American Aviation, Inc., and agreed on a program for re 
search and development of an advanced epithermal reactor which would use 
the thorium U-233 cycle. On January 15, 1958 Southwest Atomic Energy A& 
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sociates announced it had signed a contract with Atomics International covering 
a4year research and development program, which will cost $5,354,000. At the 
end of the program, and based upon the recommendations of the contractor, a 
decision will be reached as to whether a pilot plant or a full-scale plant should 


be built. 
4. TEXAS ATOMIC ENERGY RESEARCH FOUNDATION 


In April of 1957 a group of 11 Texas utility companies announced formation 
of the Texas Atomic Energy Research Foundation. The following month this 
group signed a contract with General Atomic Division of General Dynamics 
corp. for a 4-year, $10 million, jointly sponsored research program in the field 
of controlled thermonuclear reactions. 


APPENDIx VI 


Estimate of expenditures by electric utility companies for nuclear power 
development * 


| 
1955 and 1956 1958 


earlier 

— | | ~~ 
Expenditures for plants *_ $11, 190, 000 lsos, 080, 000 |$34, 900, 000 |$52, 660,000 | $92, 590, 000 
Other expenditures 3 swocech | ay Om GeO 1,990,000 | 4,310,000 | 6,360,000 | No estimate 





Total by years... .. ..---..---.----| 13, 950,000 | 27,070,000 | 39,210,000 | 59, 020, 000 (4) 


Cumulative 13, 950, 000 | 41,020,000 | 80, 230,000 {139,250,000 | 4231,840,000 





i Based on replies to inquiries to member companies of the Edison Electric Institute. Practically all 
electric utility companies known to be participating in one or more phases of nuclear power development 
supplied information. 

? Estimate of expenditures by electric utility organizations for following plants in operation, under con- 
struction or under contract, including accompanying research and development work, but exclusive of 
operating expenditures: Dresden, Enrico Fermi, Indian Point, Pathfinder, Santa Susana, Shippingport, 
Vallecitos, Yankee. Figures for 1958 and 1959 do not include an estimate of expenditures for the Pacific Gas 
& Electric Co., Eureka project. 

‘Includes expenditures by certain individual companies and the following groups of companies for nuclear 
power study, research, and development. These figures do not include expenditures associated with any 
of the eight projects listed in (4) above. 


Atomic Power Development Associates, Inc. Pennsylvania Advanced Reactor Project 
Atomic Power Engineering Group Pioneer Service & Engineering Group 
Carolinas-Virginia Nuclear Power Association Rocky Mountain Nuclear Power Group 
East Central Nuclear Group Southwest Atomic Energy Association 
Florida West Coast Nuclear Group Texas Atomic Energy Research Foundation 
Nuclear Power Group 


4 Does not include estimate of ‘other expenditures” for 1959. 


MEMBERS OF EDISON ELECTRIC INSTITUTE COMMITTEE ON ATOMIC POWER 


Mr. Walker L. Cisler, president, the Detroit Edison Co. 

Mr. W. J. Clapp, president, Florida Power Corp. 

Mr. Norman A. Cocke, president, Duke Power Co. 

Mr. Charles B. Delatield, vice president, Consolidated Edison Company of New 
York, Ine. 

Mr. Edgar H. Dixon, president, Middle South Utilities, Inc. 

Mr. Philip A. Fleger, chairman of the board, Duquesne Light Co. 

Mr. George M. Gadsby, chairman of the board, Utah Power & Light Co. 

Mr. A. S. King, president, Northern States Power Co. 

Mr. Elmer L. Lindseth, president, Cleveland Electric Illuminating Co. 

Mr. J. W. McAfee, president, Union Electric Co. 

Mr. C. B. McManus, chairman of the board, The Southern Co., Inc. 

Mr. I. L. Moore, president, New England Electric System 

Mr. Charles E. Oakes, chairman of the board, Pennsylvania Power and Light Co. 

Mr. R. G. Rincliffe, president, Philadelphia Electric Co. 

Mr. Philip Sporn, president, American Gas and Electric Co. 

Mr. J. B. Thomas, president, Texas Electric Service Co. 


_ Chairman Duruam. Thank you very much, Mr. Lindseth. That 
8a very fine report. 
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You have given us a different picture from what it was a year ago, 
We are all encouraged by the progress being made by private enter. 
prise in this field from the domestic standpoint. 

You did not mention anything about the foreign power program, 
Do you care to say anything about that, or do you have any ideas 
concerning it and how to meet it ? 

As you know, we have initiated this atoms for peace program, 
primarily for this cold war, and we are at the point where we mug 
do something about it if we expect to have the effect that we thought 
it would have. 

Being in this type of business, I thought probably you might have 
some ideas how we might meet it. 

Mr. Linpseru. Our committee has taken no specific action as re. 
gards meeting the international requirements but we are fully mind- 
ful of the fact that the international requirements do have an impact 
on the domestic program. 

As regards policy and what you have called the cold war that we 
have, that is an area in which the Congress has a very specific respon- 
sibility and amount of information which naturally transcends ours, 
Your committee has a great deal of information on that. 

Chairman Duruam. I realize that. I thought from your back. 
ground of experience and operation in the domestic program such as 
you have, which is such a large one, that you people might have some 
ideas as to how we approach this. 

I might say this: The industry is competitive over there at the pres- 
ent time and not competitive in this country. 

Any man in your position of running a big company, you have to 
look to your stockholders to handle a large basic research program. 

Mr. Linpsern. In furtherance of these objectives, we recognize, of 
course, that the development of the program our industry is under- 
taking is going to be helpful in the world scheme of things. Manv- 
facturers with whom our industry is working closely appear in the 
export picture, either licensing or actually physically transporting 
reactors. From them a good viewpoint can be and has been obtained 
by the committee. 

So our place in the picture, we envision, is a continuance of a vigor- 
ous program, as I have outlined, expanding it, continuing it, to strive 
toward economic, competitive nuclear power on the domestic front. 

In the course of that development and ultimate achieving of con- 
petitive power, as you have pointed out, we may pass certain mile 
stones along the road where a development becomes competitive abroad 
when it is not yet competitive in the United States, and that tech- 
nology and know-how would be exportable. 

As I said in the statement, we look forward to the future of our 
program with confidence—confidence that we will achieve the objec- 
tives we are all seeking, ultimately competitive nuclear power which 
will be helpful in the world scheme when we are able to meet the cost 
conditions at one point or another in the world. 

As your committee has pointed out before, this power will be com- 
petitive in some areas of the United States before it is in others, de- 
pending on the availability and cost of fuel. 

We look on our program, continuing and expanding as it is, as being 
quite helpful in the world scheme. 
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Chairman Durnam. You also suggested that the Government is go- 
ing to have to spend more money in this program. Do you feel that 
should be spent directly through our system for research and develop- 
ment and make it available to private enterprise, or should we ap- 
proach it in some other manner ? 

Mr. Linpseru. While we said in the statement that we did not pre- 
gribe details, as an industry we are firmly of the belief that maximum 
return from expenditures will probably come about through continued 
research and development of components, and so forth. 

Chairman DurHam. Over a long period of time? 

Mr. Linpseru. Yes, and over the short period. We are encouraged 
by some of the important advances which have been made in the past 
year and which are underway at the moment. So when you say, do 
we have in mind specific means by which financial assistance could be 
granted, the first one which comes to mind and the one which we think 
ig most important is in this area of research and development, either 
preoperational in the design and development stages of a reactor, or 
after it has gone into operation, with continued research and develop- 
ment toward improving it in the second and third generation of fuel 
elements and corps. 

Chairman Duruam. If we had a very promising reactor concept, as 
was outlined here this morning, and private enterprise would not 
take it on, do you feel that the Government should proceed to build it 
at least to the point where it can be determined whether or not it is 
practicable ? 

Mr. Linpsern. If it is a reactor experiment, for example, without 
electric-generating facilities, it is entirely proper that it be constructed 
at a Government laboratory. Many very important advances have 
been made through reactor experiments. 

The controversial point is when we get into the generation of elec- 
tric power, which is an established business in the country, and there- 
in have been the difficulties in the past in a meeting of the minds as 
regards policy. 

We feel very firmly that the generation of electric power and the 
development of reactor types, when they are ready for the generation 
of electric power, should be on the utility systems of the country. 

Chairman Duruam. Of course, it is very difficult to prove how ef- 
ficient it is unless you do generate power. 

Mr. Linpseru. We can do a pretty good engineering job when we 
have a reactor experiment, the output of which would be heat, be- 
cause the conversion of heat into electric power is a pretty well-estab- 
lished technology in the United States. So when we do have heat 
from a reactor in the form of hot gases, hot water, hot metal of the 
type of liquid sodium, while there are some engineering problems, 
these are decidedly secondary in importance to the basic problems of 
converting the heat of fission in the reactor into heat in the working 
fluid. A great many advances have been and can be made without the 
necessity of generating electric power. 

Chairman Durnam. Mr. Hosmer? 

Representative Hosmer. Yes, Mr. Chairman. 

I just want to ask if what you have replied to Mr. Durham’s ques- 
tions are considered by you to be an adequate and full reply to this 
argument: (@) International considerations demand that we develop 
nuclear power at a parity with conventional power; (>) you must 
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have large-scale plants in order to do this, to prove out the technolo 
and economics; (¢c) private enterprise will not construct them soon 
enough, so, therefore, the Government must. 

Have you fully answered that proposition from what you have gajq 
or do you want to add anything to it ? 

Mr. Linpseru. With regard to the necessity of large-scale demop. 
stration plants, Dr. de Hoffman spoke of the necessity in thermonn. 
clear processes of very large plants, and while he did not mention g 
figure he meant plants larger than any nuclear powerplants we are 
today contemplating. 

Weare building some large-scale nuclear powerplants in the United 
States. The Dresden plant is 180,000 kilowatts. At the Consolidated 
Edison Indian Point plant the reactor output is of the order of that, 
The Massachusetts Yankee plant is 134,000 kilowatts, the Fermi plant 
is 100,000. 

These are large-scale plants. But among the very encouraging and 
exciting projects in this country are plants half that size. 

The one to which Mr. Sporn, Dr. Zinn, and Mr. Clapp will testify 
this afternoon is 50,000 kilowatts, which, if it becomes successful, will 
make very marked advances in the technology of high-temperature, 
gas-cooled, heavy-water-moderated, ultimately natural uranium 
reactors. 

The recently announced boiling reactor for California Pacific Gas 
& Electric at Eureka is nominally 50,000 kilowatts. 

So I submit that we do have the prospect of making very marked 
advances in the technology of nuclear power without the necessity of 
very large-scale reactors in the sense of several hundred thousand 
kilowatts. 

Scaling up from the reactor experiments of quite small size—let us 
say, 5,000, 6,000, 10,000 kilowatts—to intermediate sizes of 50,000 kilo- 
watts gives us a vast amount of information. 

As you are quite familiar, the development of the P. G. & E., General 
Electric reactor (Vallecitos) where the nominal output is 5,000 kilo- 

yatts, has given an outstanding amount of information, enabling us 
to move to successive designs. 

Representative Hosmer. In other words, you feel that this proposi- 
tion is already being met as the industry exists today and for future 
generations of plants it will be met adequately ? 

Mr. Linpseru. As the program continues to expand and we continue 
to add similar steps to the program underway in the country. 

Representative Hosmer. Thank you. 

Chairman Durwam. Thank you very much, Mr. Lindseth. We ap- 
preciate your coming down and giving us some of your ideas and 
thoughts. 

The hearing this afternoon will be at 2 o’clock in this same room. 

(Subsequently Chairman Durham received a letter dated March 11, 
1958, from Mr. Alex Radin, general manager of the American Public 
Power Association, as follows :) 


AMERICAN PUBLIC POWER ASSOCIATION, 


Washington, D. C., March 11, 1958. 
Hon. Cari T. DURHAM, 


Ohairman of Joint Committee on Atomic Energy, 
House Office Building, Washington, D.C. 
Deak Mr. DuRHAM: I have just reviewed the recent testimony by Mr. Elmer 
Lindseth before the Joint Committee on Atomic Energy and feel compelled to 
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comment to the committee on one aspect of it. In our testimony, presented 
during the same hearings by James L. Grahl (prior to Mr. Linseth’s appear- 
ance), we endeavored to stay clear of controversy with the privately owned 
utility industry in the hope that the important issues in atomic power devel- 
opment could be considered on their own merits. However, Mr. Lindseth in- 
eluded statements in regard to general Federal power policies which are false 
and misleading. I would be derelict to allow these statements to go into the 
public record unchallenged. 

The passage in Mr. Lindseth’s testimony, which he presented in behalf of 
the Edison Electric Institute and to which I have reference, reads as follows: 

“Righty percent of our citizens in America receive electric service from the 
investor-owned segment of the utility industry. It is unfair, in principle 
and in practice, that this vast majority of citizens should be discriminated 
against in either the disposal of power generated or in the granting of licenses 
in favor of a 20 percent minority who already in their electric bills bear less 
than that share of taxes and interest costs borne by the vast majority of our 
citizens.” 

In the interests of brevity, I will comment on only two aspects of this state- 
ment. First, Mr. Lindseth’s statement that 80 percent of American citizens 
are “discriminated against” in the disposal of power produced by Federal agen- 
cies is simply not true. In fiscal year 1956, total Federal power production 
amounted to 94 billion kilowatt-hours and was sold to the following classes of 
purchasers in the proportions indicated below : 

Percent 
meen G@GLONSG SRONCION Ls oo i alo el a a os cs 34. 


ey. SUNGRUNINE I hack, i iad: hed ccs pe ag re oe ett Ses 20. 
SORT GWRGG WEIOR ainn csc ceri cmb cance ane 10. 
Perel tN e8e en tn ed kee alee bladed 17. 
meen end other public. a@cenciee.. essa eae dna 


Total 


Thus, private industry and the private utilities received almost one-third of 
the federally produced power, at the same rate schedule as other purchasers. 
(However, because of their better load factor, privately owned utilities in the 
Pacific Northwest have been purchasing power at a lower cost per kilowatt-hour 
than the publicly owned utilities.) With respect to all Federal power, local 
publicly owned and cooperative systems purchased almost exactly one-third of 
the total; and Federal defense agencies received more than one-third. This 
pattern holds substantially true today. It seems entirely fair to conclude from 
these data that the benefits of federally generated power are rather generally 
shared and that it would be hard to define a class of citizens who are being 
“discriminated against.” Beyond this, of course, the “preference clause” rep- 
resents an antimonopoly policy repeatedly endorsed by the Congress. 

Second, Mr. Lindseth refers to tax differentials. There is much to be said 
in refutation of his remarks but I will only point out that the tax status of the 
privately owned utilities is not quite what Mr. Lindseth implies. For your in- 
formation, I am enclosing a copy of a news item in the March 13, 1958, issue of 
Public Utilities Fortnightly (p. 399) which lists 18 privately owned electric 
utility companies whose dividends in 1957 are estimated to be “wholly or par- 
tially nontaxable” because of the operation of liberalized depreciation provisions 
in the law. The article states that “partially tax-free dividends may be ex- 
pected to continue indefinitely, with the tax-free proportion of the total payment 
gradually increasing.” 

In addiion, I am enclosing a copy of an article on The Truth About TVA and 
Taxes. 

Because I feel quite strongly that Mr. Lindseth’s statement should not be 
permitted to mislead anyone, I would greatly appreciate this letter being made 
apart of the record of the hearings at which Mr. Lindseth testified. 

I should like to thank you for the opportunity for this association to present 
its views during the statutory hearings and to express our appreciation for the 
fairminded way in which you have conducted them. 

Sincerely, 
ALEX RADIN. 
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{Excerpts from Public Utilities Fortnightly, March 13, 1958, p. 399] 
INCREASING NUMBER OF PARTIALLY TAx-F REE UTILITY DIVIDENDS 


It is generally known among investors and analysts that some of the former 
utility holding companies, now changed to investment companies, pay dividends 
which are entirely free of current income taxes—Electric Bond and Share 
United Corporation, Central Public Utility, Standard Shares, and possibly 1 or 
2 others. Perhaps it is less well-known that some 15 electric utility holding ang 
operating companies in 1956 paid dividends which were partially free of income 
tax. 

Complete data are not yet available for 1957, but apparently several addi- 
tional electric utilities paid dividends which were partly tax-free. This may 
perhaps be attributed to the increasing amounts of deferred tax savings result. 
ing from accelerated depreciation, and as these savings continue to increase some 
new borderline companies may enter the list. On the other hand, some com. 
panies like Washington Water Power, whose dividends enjoyed tax-free status 
because of accelerated amortization rather than liberalized depreciation, are now 
beginning to lose this benefit. 

In general, for those utiilties not affected by the expiring amortization on 
important plants, partially tax-free dividends may be expected to continue in- 
definitely, with the tax-free proportion of the total payment gradually increas. 
ing. Of course, the chance that Congress may cancel the provision of the 1954 
Tax Code which provides for accelerated depreciation should be kept in mind. 
It is also understood that the Treasury Department is now scrutinizing tax 
returns more carefully with respect to claims for tax-free dividends, as estimated 
by companies. 

Following is a list of utility companies (and investment companies) whose 
1957 dividends are estimated by Sinclair, Murray & Co., to be partially or 
wholly nontaxable, or to constitute capital gains : 


Brockton-Taunton Gas Pacific Northwest Pipeline 
Jalifornia-Oregon Power Pacific Power and Light 

Central Hudson Gas & Electric Portland Gas and Coke 

Central Louisiana Electric Providence Gas 

Centrail Maine Power Public Service of Indiana 

Connecticut Light & Power Publie Service of New Hampshire 

Connecticut Power Rockland Light & Power 

Detroit Edison Seranton-Springbrook Water Service 
El Paso Natural Gas Southwestern Electric Service 

Electric Bond & Share Southwestern Publie Service 
Equitable Gas Tennessee Gas Transmission 

Greenwich Gas Transcontinental Gas Pipe Line 

Hartford Blectrie Light United Corporation 

New England Electric Virginia Electric & Power 


New England Telephone & Telegraph Washington Water Power 
Oklahoma Gas & Electric 
(The article entitled “The Truth About TVA and Taxes” is on file 
with the Joint Committee. ) 
(Whereupon, at 12:20 p. m., a recess was taken until 2 p. m., this 
same day. ) 
' AFTERNOON SESSION 


The hearing was resumed at 2 p. m., pursuant to the recess. 

Chairman Durnam. The committee will come to order. 

This is a continuation of the hearings on the growth and develop- 
ment of atomic energy. 

I think our first witness this afternoon is Mr. Philip Sporn, presi- 
dent of the American Gas & Electric Co. and the American Gas & 
Electric Service Corp., Mr. William J. Clapp, president of the Florida 
Power Corp., and Mr. Walter H. Zinn, president of the General Nu- 
clear Engineering Corp., I believe you three are together. 

Mr. Sporn. Yes, sir. 

Chairman Durnam. You may proceed. 
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STATEMENT OF PHILIP SPORN, PRESIDENT, AMERICAN GAS & 
ELECTRIC CO. AND AMERICAN GAS & ELECTRIC SERVICE CORP. 


Mr. Sporn. My name is Philip Sporn. I am president of American 
Gas & Electric Co. and of American Gas & Electric Service Corp. I 
am also chairman of the Working Committee of the East Central 
Nuclear Group (ECNG), a group of electric utilities operating in the 
Ohio Valley and contiguous areas. These companies have joined 
together in a program of research and development which they hope 
will result in significant advances in the technology of producing com- 
mercially competitive nuclear power. ECNG is composed of the fol- 
lowing companies : 

American Gas & Electric Service Corp. (in behalf of Appalachian 
Electric Power Co., Indiana & Michigan Electric Co. and Ohio Power 
Co., all of the American Gas & Electric System). 

The Cleveland Electric Illuminating Co. 

Columbus & Southern Ohio Electric Co. 

The Dayton Power & Light Co. 

Indianapolis Power & Light Co. 

Louisville Gas & Electric Co. 

Ohio Edison Co., Pennsylvania Power Co., members of the Ohio 
Edison System. 

Southern Indiana Gas & Electric Co. 

Monongahela Power Co., The Potomac Edison Co., West Penn 
Power Co., members of The West Penn Electric System. 

Lappreciate very much the opportunity to appear in these proceed- 
ings and to tell the committee about the project which East Central 
Nuclear Group is now working on in collaboration with two Florida 
companies, Tampa Electric Co. and Florida Power Corp. I am ap- 
pearing primarily as a representative of the East Central Nuclear 
Group and shall give a general account of the project with which all of 
us are concerned. Dr. Walter H. Zinn, president of General Nuclear 
Engineering Corp., who has been serving as a consultant to the groups, 
is here to go into the technical details. Mr. William J. ( ‘lapp, presi- 
dent of the Florida Power Corp., is here to speak from the standpoint 
of his company and Tampa Electric Co., which, together, form the 
Florida West Coast Nuclear Group (FWC NG). 

February a year ago, in a communication to the chairman of this 
committee in behalf of the same group of Ohio Valley area compa- 
nies for which I am now appearing, I stated that we contemplated an 
intensive study and evaluation of 3 reactor concepts with a view to 
selecting 1 on which to carry out pre iuaiion ary research to be followed 
by construction of a small prototype. I also stated that we were es- 
pecially interested in reactor concepts which would lend themselves 
to high pressures and to high temperatures with resulting high 
thermal efficiencies in the turbine. This approach was directed toward 
attacking the problems of reduction of capital costs of the reactor 
and the rest of the plant, as well as reduction in cost of fuel and other 
operating e xpenses. 

Our Ohio Valley group investigated these three concepts, along 
with several others suggested by the nuclear engineers and manufac- 
turers with whom we consulted, Of those examined, one of the most 
attractive concepts was an advanced, gas-cooled reactor and this idea 
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also seemed to fit in best with the kind of objectives which our group 
had set. We knew, however, of the Florida Nuclear Power Group's 
proposal which was pending last summer and did not want to dupli- 
cate work the Florida companies might do. When, at the end of the 
summer, there were indications that the Florida proposal for a 136,000 
kilowatt plant might not materialize as a project, we decided to take 
another look at the idea ourselves. In this process, as study and dis. 
cussions proceeded during the fall, it appeared that we could work out 
a logical and mutually beneficial arrangement between our group and 
2 of the 3 companies that constituted the original Florida organiza. 
tion. These two companies, Tampa Electric and Florida Power, were 
anxious to build a reactor in their State. 

The location of a prototype in Florida, which is one of the highest 
fuel cost sections of the United States, rather than in the Ohio Valley, 
which is one of the lowest, makes a great deal of sense. The project 
in which we are now engaged, therefore, constitutes a natural program 
for the Ohio Valley area and the Florida companies to undertake, 
Mr. Clapp will explain in detail just what bearing the Florida fuel 
situation has on building a reactor in his part of the country. 

In formulating the program it became clear that we should bring 
down the reactor size and we are now planning a prototype of approxi- 
mately 50,000 kilowatt electric capacity. It also seemed appropriate to 
work out arrangements under which a major portion of the expendi- 
tures for research and development required to determine technical 
feasibility of the reactor will be provided by East Central Nuclear 
Group. Since the East Central Nuclear Group was formed to under- 
take just such a research and developmental program, we have been 
able in the months since last fall to make detailed plans for a project 
for an advanced, high temperature, gas-cooled, heavy water mod- 
erated, pressure tube reactor. 

I shall refer a little later to the financial arrangements covering 
the undertaking, including the Government assistance that we need, 
But I should like to say now that the project represents an exciting 
opportunity for application of the philosophy of the companies in 
ECNG with respect to development of economical atomic power. The 
emphasis is on intensive research and development. 

The reactor concept which is being pursued promises important 
steps toward competitive nuclear plants. The design anticipates 
higher thermal efficiency through higher temperatures and pres- 
sures. This is the same line of improvement we have followed sue- 
cessfully in achieving lower costs in conventional plants: higher ther- 
mal efficiency brings not only reduction in fuel costs per kilowatt-hour 
but also makes possible reduction in capital costs—savings which, as 
you know, are even more important in the case of atomic plants than 
conventional ones. 

In addition, the gas-cooling feature of the reactor is expected to 
contribute much needed simplification. And a reactor aimed at solv- 
ing the problem of utilizing natural uranium also offers the hope of 
cheaper fuel costs for a long time to come. 

There is a further important aspect of the project which is closely 
in line with our philosophy. Our experience has shown that success- 
ful research and development requires the construction of prototypes. 
Tt has been our purpose to find a prototype reactor of the smallest 
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size, and therefore the smallest cost, that would give meaningful re- 
sults for designing the larger atomic powerplants which will ulti- 
mately yield ‘the greatest economies. But, in the present state of 
technology, the oper ration of any nuclear r sactor, even of the advanced 
design we are pursuing, will involve substantial economic handicaps. 
The high fuel cost situation in Flor ida, which I have already men- 
tioned, ‘helps to minimize these economic handicaps but we do not ex- 
pect that it will eliminate them. 

The proposed program contemplates research, development, and 
construction of the 50,000 kilowatt prototype, including its operation 
fora minimum of 5 years. This station would serve as a prototype of 

a 200,000-kilowatt reactor for the future. The present plans, how- 
cae are limited to the 50,000 kilowatt prototype which, in the size 
planned, would require slightly enriched fuel. It is expected that a 
similar reactor of 200,000 kilowatts e ould operate on natural uranium. 

The 50,000 kilowatt plant is similar in a number of respects to the 
one proposed by the Florida Nuclear Power Group under the third 
round power demonstration reactor program. We believe, however, 
that the reactor concept we now have represents a considerable tech- 
nological advance in that it is planned to use advanced fuel technology 
so that the coolant temperature can be raised to make possible the 
achievement of steam conditions comparable to those in modern con- 
ventional plants. 

East Central Nuclear Group and the Florida West Coast Nuclear 
Group submitted a joint proposal for the project to the Atomic Energy 
Commission on December 20 last year. A few days later I sent a copy 
of the proposal to the Chairman of this committee. After a number of 
discussions with the AEC and clarification of our groups of certain 
aspects of the proposal, the AEC advised us on February 3, 1958, that 
the proposal was accepted as a basis for negotiating a contract— 
contingent upon necessary action by this committee and appropriate 
legislation by the Congress. 

The annexed tabulation summarizes the financial arrangements for 
carrying out the undertaking, including the financial assistance that 
the AEC would furnish. As the tabulation shows, the utilities (and 
primarily East Central Nuclear Group) and AEC will share, on an 
approximately equal basis, the costs of research and development. 
The Florida West Coast Nuclear Group would undertake the con- 
struction and operation of the prototype following successful con- 
clusion of the research and development. Also, as indicated in the 
tabulation, except for waivers of charges for heavy water and for 
use of fuel, FWCNG would construct and operate the prototype with 
its own funds and at its own risk. 

In carrying out the work, ECNG will administer the entire re- 
search and development program. It is expected that Dr. Zinn’s 
General Nuclear Engineering Corp. will be the principal design agent 
and that Dr. Zinn will be the nuclear project engineer. It is also 
expected that American Gas & Electric Service Corp., of which I am 
president, will be principal design and construction engineers for the 
project. 

We submitted our December proposal under the third round power 
demonstration reactor program. In so doing, however, we observed 
that a target date of June 30, 1962, for completion of the prototype 
could be realized only by an unusual combination of successful re- 
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sults in research, development, and construction. We thought there 
was a fair probability that the prototype could be completed by 
December 1962. But, taking into account the number of unknowns 
which needed to be explored in the research and development Phase, 
the most realistic projection we could then make—even assuming ne 
tiation of necessary contracts and commencement of work with all 
possible speed—would be an initial startup for the prototoype about 
June 1963. For this and possibly other reasons, too, we understand 
that legislative action is necessary to make our project possible. 

The group which I represent, as well as the Tlorida West Coast 
Nuclear Group, believe strongly that this project promises to make 
an important contribution to the solution of the problem of com- 
petitive atomic power. The members of the groups convened within 
less than a week following receipt of the AEC letter of February 
3 to determine what they might accomplish pending consideration of 
the matter by this committee and necessary action by the Congress, 
We decided to, and immediately did, authorize the expenditure of up 
to $720,00 to carry out the first stages of the program of researeh 
and development during the next 6 months. 

Representative Hosmer. Mr. Chairman, I am confused as to whom 
“we” refers. 

Mr. Svorn. To the East Central Nuclear Group, including also 
participation by Florida West Coast Nuclear Group, because Florida 
West Coast Nuclear Group, Mr. Hosmer, will also participate in the 
research and development. 

Representative Hosmer. It is a combination ? 

Mr. Sporn. It is a combination. 

The tabulation which I will show you later will make it quite clear. 

Representative Hosmer. I was confused as to whether you were 
talking about your own company or the groups. 

Mr. Sporn. Our two groups. 

I want to point out that all members of the groups did this willingly 
but with the understanding that none of us would have an obligation 
heyond such 6-month period unless, within that time, authorizing 
legislation can be adopted and appropriations made available so that 
the Atomic Energy Commission is able to execute a contract with 
us. 

The Commission has advised us that, if the necessary legislative 
authorization is adopted, it is prepared to negotiate provisions in a 
final contract pursuant to which project costs which we incur subse- 
quent to February 3 will be credited to our share of the research and 
development program. But we are also now incurring such costs with 
the further underst: inding that this creates no claim against the 
Government in the event that, for any reason, contract execution does 
not take place. 

I am very happy to report to the committee that I have verbal con- 
firmation from Dr. Zinn this morning that the project which we 
authorized Dr. Zinn’s organization to proceed with is actually under- 
way. In other words, money is being spent on it right now. 

We are confident of the technical soundness of our: program. Weare 
confident it will make a contribution to the common fund of knowledge 
in reactor technology. The East Central Nuclear Group and the 
Florida West Coast Nuclear Group are enthusiastic about the project. 
We are willing to spend large sums of our own money over the next 
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few years. In these circumstances, we are most hopeful that your 
committee will find the project sufficiently solid and worthwhile to 
support the necessary legislation. 

Finally, I should li ke to speak about the nature of the commitment 
to the Commission with respect to the construction of the prototype 
after the necessary research and development is done. Construction 
will involve very large expenditures by the Florida companies: hence 
itis a matter of great consequence to them. I nevertheless fee! that 
[should comment briefly on this matter because, insofar as ECNG is 
concerned, we would not be willing to put in some $6,500,000 in the 
preopera ational research and deve lopment program, or to proceed with 
this project at all, if we did not think that the outlook for ultimate 
construction of the reactor is good. 

Under the proposal, the AKC has the right to decide, after con- 
sultation with ECNG and FWCNG, whether or not the prototype is 
technically feasible. If the decision on technical feasibility is in the 
afirmative, then an economic test is prescribed for determining 
whether or not the prototype must be built. The test will be a com- 
parison bewteen the estimated cost of power from the prototype and 
that from a conventional plant which would otherwise be built in 
Florida at about the same time that the reactor would be built. The 
size of the conventional plant to be compared has been fixed at 120,000 
kilowatts. The economic comparison will be made on a basis which 
assumes conventional financing for the hypothetical, fossil fuel plant; 
but, for the prototype, 85 percent debt financing will be assumed, with 
consequent lower fixed charges. In other words, this comparison will 
in this respect be favorable to the atomic plant. 

The comparison will also use the estimated average cost of the third, 
fourth, and fifth years of operation of the reactor when higher plant 
factor is expected to reduce unit costs. 

What the proposal provides is that the Florida companies will be 
obligated to build prototype unless competent engineers, selected by 
mutual agreement of all the parties including AEC and using the 
formula just described, find that the cost of power from the prototype 
will exceed 150 percent of the cost of power from the assumed con- 
ventional plant. The estimates that we made in submitting our pro- 
posal showed cost of power for the prototype of 11.9 mills per kilowatt- 
hour as against 8.18 mills per kilowatt-hour for the conventional plant. 

In making these estimates we used the conservative figure of $12 
per gram for the plutonium credit. 

If estimates of this kind prove out after the research and develop- 
ment work is done, then the 150 percent test will be more than satis- 
fied. Even under these circumstances the Florida companies would 
incur a cost burden of approximately $1 million a year—which they 
would not experience with the conventional plant—for the assumed 
4-year life of the prototype. They should not, in my opinion, be 
required to assume any larger burden than that. 

I realize that there may be matters of importance as well as mat- 
ters of detail not covered by my statement nor by those of Dr. Zinn 
and Mr. Clapp which the committee may wish to inquire into in 
connection with legislation relating to our project. All of us are, 
of course, prepared to testify in any proceedings on legislation at the 
committee’s pleasure. 
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Now I should like to take a minute or two to review the estimates 
of cost. 

It will be noticed that the estimates of cost are broken down among 
three organizations along a series of functional operations: 

The preoperational research and development estimates the AEC’s 
expenditures at $6,097,000, Florida west coast nuclear group’s at 
$420,000, and east central nuclear group’s expenditure at $6,593,000, a 
total of $13,110,000. 

The design and construction of the prototype is estimated at $25, 
885,000, and that would be put up entirely by Florida west coast 
nuclear group. 

I might add, parenthetically, that this figures at $518 per kilo- 
watt of capacity. But I also would like to point out that this is 
$518 per kilowatt of capacity on top of the research and develop- 
mental expenditure of almost the same amount, which would not go 
on the books of the Florida west coast nuclear companies because it 
will have been expended for research and development. 

So if you look at the figure at the lower-right-hand side you will 
see that the figure of total expenditures to bring into being the 50- 
megawatt prototype is in excess of $1,000 a kilowatt, and we think 
that is a realistic figure. 

Now to go back to the table, there is a postoperational research and 
development expenditure, primarily in fuel elements and related 
matters, of which the Commission would furnish $3 million and east 
central nuclear group $2 million, for a total of $5 million. We have in 
here the charge for the waiver of fuel and heavy water during the 
first 5 years of operation, and that would be, of course, a waiver by the 
Atomic Energy Commission, and we have added that as a contribu- 
tion by the Commission in the amount of $800,000. 

Finally, we have the excess operating costs during the first 5 years 
of operation which would be borne by Florida. This is the excess of 
operating costs above conventional costs which excess amounts to 
$5,426,000. 

So that this adds up to an expenditure, including waiver of fuel 
and heavy water charges, by the Atomic Energy Commission of 
slightly under $10 million, an expenditure by the Florida west coast 
nuclear group of $31,731,000, and an expenditure by the east central 
nuclear group of $8,593,000, for a total of $50,221,000. 

I want to point out that there is a further commitment. In the 
event we finish with the expenditures in research and development of 
the amount indicated in the table that I have just discussed and we 
still have not completed our research and development, the Atomic 
Energy Commission has an option, by agreeing to pay half of the 
overrun costs, to require the companies to proc eed with further re- 
search and development work up to a maximum of over $5 million, 
and the Atomic Energy Commission would then take half of that, 
estimated now at $2,549,000, and east central nuclear group would take 
the other half, and east central nuclear group also estimates that its 
expenditures in administrative and assigned personnel costs would 
be almost an additional million dollars. So there is a pledge of an- 
other $314 million, roughly, by the group for research and develop- 
ment in case the estimated amount of research and development of 
$15,110,000 proves inadequate to complete the job. 
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Chairman Durnam. Thank you very much, Mr. Sporn. 
Since this is a related matter, I believe we will defer the questioning. 
(The table referred to follows :) 


Estimates of cost 


[In thousands] 


: ; 

Atomic Florida | East cen- 
Energy west coast | tral nu- 
Commis- nuclear | clear group | 

sion group | 


—_—_—_—_—_— ————————————— — - —— 


| 


preoperational research and development A | 1 $6, 097 | 1 $420 | 1 $6, 593 | 1 $13,110 
Design and construction _- 22 date anise 0 | 25, 885 | 0 | 25, 885 
Postoperational research and deve ‘lopme A cantina 2 3, 000 0! 2, 000 | 5, 000 
Waiver of fuel and heavy water use charges during 1s | 

5years of operation 800 0 0 800 
Excess oper' ating costs during Ist 5 yes ars of oper? ation 0 , 426 | 0 | 5, 426 





Total 9, 897 | 31, 731 8, 593 50, 221 








1AEC’s contribution of $6,097,000 includes up to $1,000,000 for work to be done in AEC facilities. The 
Florida west coast nuclear group and East central nuclear group contributions of $420,000 and $6,593,000, 
respectively, include $170,000 and $1,745,000, respectively, for administrative costs and costs of assigned 
personnel. In the event of an overrun in the preoperational research and development costs, AEC has the 
option, by agreeing to pay half of the overrun costs, to require the compé anies to proceed with further rese arch 
and development work up to a maximum of $5,098,000; in that case, AEC’s share of the overrun would be up 
to $2,549,000, while the utilities’ share would be a like amount plus an additional amount up to $958,000 for 
administrative costs and cost of assigned personnel. 


Mr. Sporn. I think Mr. Clapp, Mr. Chairman, will state the Florida 
position. I will stand by for any questioning, Mr. Chairman. 
Chairman Duruam. Thank you. 


STATEMENT OF W. J. CLAPP, PRESIDENT, FLORIDA POWER CORP. 


Mr. Ciapp. Mr. Chairman and gentlemen, we thank you for the 
privilege of appearing before you today. 

My name is W. J. Clapp, and I am president of the Florida Power 
Corp., St. Petersburg, Fla. I am here today representing the Florida 
west coast nuclear group, which is composed of the Tampa Electric 
Co., Tampa, Fla., and the Florida Power Corp. The statement that 
lam making is on behalf of these two companies, and is confirmation 
of the statement that Mr. Philip Sporn has just made regarding our 
participation in a joint venture with the east central nuclear group. 

The two Florida power companies combined serve a population ofa 
million and a quarter people, over an area comprising 33 of the 67 
counties in the State of Florida. Our transmission systems have been 
interconnected for years, and the two companies’ service areas are im- 
mediately adjacent to each other on the west coast of Florida. We 
have a combined electric-generating c: rpability today of 1,030,000 kilo- 
watts. Our loads have been doubling every 5 years, and we estimate 
that our combined powerplant fac ilities will total 2,075,000 kilowatts 
b y 1963. 

The two companies, as of the end of 1957, had a tot: al investment of 
$343,627,000 to serve the more than 375,000 customers on our lines. 

To keep up with the rapid growth of Florida, we have had to expand 
for new construction during the past 5 years a total of $190 million. 
Between now and 1963 we estimate the two companies will have to 


spend an additional sum of $321 million to keep up with the continued 
growth. 
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Our two companies have had a continuing interest in nuclear power, 
having in 1955 organized a study group—along with Florida Power ¢ 
Light Co. This group subsequently became the Florida nuclear power 
group, which group submitted a proposal to the Atomic Energy a 
mission, as explained to your committee in testimony _by Mr. W. 
MacInnes, president of Tampa Electric Co., February 27, 1957. Adte 
considerable discussion with the staff of the Atomic E nergy Commis. 
sion on this proposal, we were advised in the fall of 1957 that the pro- 
posal of the Florida nuclear power group would not meet the require. 
ments of the third round power demonstration program. 

Since the Tampa Electric Co. and Florida Power Cor p- which, as] 
have stated, are closely interconnected and operate in contiguous terti- 
tory, we continued to explore the possibilities of establishing a nuclear 
plant in our section of Florida. Consequently we were delighted to 
receive a proposal] from the east central nuclear group to cooperate 
with them in the development of the type of reactor that we had had in 
mind. The member companies of the east central nuclear group have 
some of the most efficient powerplants in the world, and are located in 
an area where fuel costs are perhaps the lowest in the country. Their 
interest under these circumstances is certainly an indication that this 
type of reactor has real possibilities to help alleviate our fuel cos 
situation here in Florida. 

Florida has no known source of fossil fuels available in any quan- 
tity. What little hydro power is available, has already been devel. 
oped. As yet, no major natural gas pipelines have been built into 
the State except in a small portion of north Florida. Coal has to be 
shipped quite a distance and is not, as yet, a major source of boiler 
fuel. Essentially the State’s fuel economy is based on oil, which has 
to be transported a considerable distance, resulting in relatively high 
fuel costs. The advancement in the art of oil refining has resulted 
in more of the crude oil being manufactured into higher -profit petro- 
leum products, leaving less and less residual, at a constantly increasing 
cost. 

The posted price of residual fuel oil, delivered in Tampa, has gone 
from a low in 1939 of 85 cents per barrel—gradually increasing 
through the years—to a price today of $2.54 per barrel. With the ever- 
increasing cost of petroleum products and the rapid growth of electric 
loads in Florida, we aieniiie are concerned about the future source 
and future trend of prices for competitive fuels. In view of this, 
we are sincerely interested in the research and development program 
of nuclear reactors that show the greatest promise for the lowest 
fuel cost. 

Cost of construction of powerplants in Florida is among the lowest 
in the United States; but even if the prospects of higher capital costs 
for a nuclear plant are apparent, we feel that the plant we have in 
mind is justified because of the possibility of obtaining a low-cost fuel 
source for our rapidly growing area. 

My major purpose in appearing before you gentlemen today is to 
give you assurance that the Tampa Electric Co. and the Florida Power 
Corp. are sincere in their determination to build a nuclear plant, as 
outlined to you by Mr. Sporn, and to participate in the research and 
development program jointly with the Atomic Energy Commission 
and the east central nuclear group. 
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The knowledge, experience, and enthusiasm which Dr. Walter H. 
Zinn and his group of scientists of the General Nuclear Engineering 
Corp. have demonstrated for the future of nuclear power, have played 
a large part in inspiring the determination of the Tampa Electric Co. 
and ourselves to proceed with a nuclear plant. This engineering 
concern being located in our company’s territory, and our using them 
on this project will certainly expedite all phases of this program. 

Dr. Zan will now continue this presentation. 

Chairman Durnam. Thank you very much, Mr. Clapp. 

We will now hear from Dr. Zinn. 


STATEMENT OF DR. WALTER H. ZINN, PRESIDENT, GENERAL 
NUCLEAR ENGINEERING CORP. 


Dr. Zinn. My name is Walter H. Zinn. I am president of the 
General Nuclear Engineering Corp., of Dunedin, Fla. Our company 
is the proposer and designer of the particular reactor powerplant 
which the east central nuclear group and the Florida west coast nuclear 
group have chosen to develop in their search for economically accept- 
able nuclear power. In my oo) the most useful thing I can do 
today is to repeat to you the basic arguments which have led us to 
believe that the high- -temperature gas-cooled reactor, fueled with 
natural or near-natural uranium, ultimately has the best chance of 
competing in places where conventional power is very cheap. Obvi- 
ously, the east central nuclear group could be interested only in putting 
its money into a development project which has such promise, since 
their generating “rea produces some of the lowest-cost electricity in the 
United States. 


DESCRIPTION OF THE PROPOSED REACTOR 


Briefly, the reactor proposed has these characteristics: Gas, either 
00, or helium, at a pressure of 500 pounds per square inch, is pumped 
through channels containing fuel elements. In passing through the 
reactor, the gas is heated to a temperature of 1,050° F. removing 180 
megawatts of heat from the reactor. I am speaking of the prototype 
here. The hot gas passes from the reactor to heat exchangers where 
steam at 2 temperature of approximately 1,000° F. and a pressure 
of 1,200 pounds per square inch is generated. In its temperature and 
pressure, this steam approaches w hat is conventionally used and there- 
fore can be delivered to a turbogenerator of standard design. The 
fuel in the reactor must withstand temperatures considerably in excess 
of the exist gas temperature, which fact makes it impossible to use 
iranium metal. Fortunately, in recent years uranium in ceramic 
form, mainly UO., has been developed for the water reactors and 
has been shown to have quite phenomenal resistance to radiation 
damage. It is proposed to use the same material for the gas-cooled 
reactor fuel. The fuel channels in the reactor consist of tubes con- 
ining the gas. The moderator, which is heavy water, surrounds the 
tubes and is kept at a temperature below its boiling point. There- 
fore, the reactor does not use a pressure vessel and is described as the 
pressure. tube type. 

The prototype reactor proposed requires uranium enriched to 1.15 
pereent. A large-scale reactor would operate satisfactorily entirely 
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on natural uranium. The difference is due to the fact that the proto. 
type reactor is physically small, having a core diameter of 10 feet 
thus permitting too many of the neutrons to leak from the machine 
into the shield. The size of the prototype reactor has been chosen 
so that, in all other respects, scale up to a reactor of 200 energy mega. 
watts will not require the solution of new basic problems or the de. 
velopment of new equipment components. 


FUEL COST 


Fuel costs for nuclear plants should be low. Low fuel cost, jf 
realized, offsets the higher relative capital cost which nuclear power. 
plants apparently must contend with for some time. 

I wish to comment on the factors of greatest importance to fuel 
cost, namely, the net burnup cost, the fuel element fabrication cost, 
and the irradiated fuel chemical processing cost. 


NET BURNUP COST 


The net burnup cost is the difference between the value of the 
uranium placed into the reactor and the value of the uranium plus 
plutonium which is discharged. The net burnup cost will be least 
for natural uranium fuel simply because the U-235 which is burned 
is the cheapest U-235 available. U-235 which is the product of an 
isotope separation plant must be more expensive, but is indistinguish- 
able as far as ability to yield energy is concerned. The following 
table illustrates my point by contrasting the net burnup cost for two 
reactors : One fueled with natural uranium and the other with uranium 
enriched to 3 percent in the U-235 isotope. Three percent enrichment 
is typical for some of the pressurized water reactors. 





Enrichment Natural 3 percent 
Burnup assumed, MWD per ton U____------.------ SU accad dec ated 4, 000 | 10, 000 
Contained U-235 per kilogram of fuel, grams__...._..--.-..-.-.-.--__---._-_- 7.1 30 
U-235 consumed per kilogram of fuel, grams_____________________-_-__________-] 4.0 12.3 
Pu produced per kilogram of fuel, grams__._....._.__._--__-__--._____.---__- 3.0 7.2 
Cost of U-235 consumed per kilogram of fuel_________- sparred comedic $38. 0 $189 
Value of Pu produced per kilogram of fuel (at $12 per gram)-.-._.._-__--._.- $36. 0 $86 
Net fuel burnup cost per kilogram of fuel_._____- DR ee aE rate $1 | $103 
Electricity produced by kilogram of fuel, kilowatt-hour____......_________- 4 2.9X104 7. 3X10 
Net fuel burnup cost, mills per kilowatt-hour____-..---_- ie ee cea od | 0.07 | 14 
Fuel burnout cost without any Pu credit, mills per kilowatt-hour__.__-_____| 3} 2.6 





The table shows that with respect to net burnup cost, natural ura- 
nium may enjoy as much as a twenty fold advantage. Now, of course, 
the mills per kilowatt-hour figures given in the table are entirely 
dependent on the burnup which is assumed to be possible to obtain 
in the two cases. It is our judgment that there is an equally good 
probability of obtaining 4,000 MWD per ton in a natural uranium 
reactor as there is of obtaining 10,000 MWD per ton in an enriched 
uranium reactor. 

In the two cases, the factor which ultimately limits the burnup of 
the fuel in the reactor probably will not be the same. For the enriched 
uranium reactor, the limiting factor probably will be radiation dam- 
age and will not be a loss of reactivity of the reactor due to burnup 
of fissionable material. In the natural uranium reactor, the most 
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likely cause of the limitation on burnup is the loss of reactivity due 
to the consumption of fissionable material. In the latter case, the 
use of a small amount of enriched uranium, or, putting it another 
way, slight enrichment of the fuel, adds reactivity and materially 
enghthens the life of the uranium in the machine and therefore 
increases the burnup. It is this fact which causes us to say that the 
lowest net burnup cost will be achieved with either a natural or very 
slightly enriched uranium reactor. 

The reactor under consideration in the present proposal uses heavy 
water for the moderator. Although there are some engineering rea- 
sons for prefering a liquid moderator, the overriding reason for using 
heavy water is that more spare reactivity is available with this mod- 
erator than with any other, which makes operation of the reactor on 
natural uranium attractive. Our calculations show that a burnup of 
natural uranium fuel in heavy-water-moderated reactors in excess of 
4,000 MWD per ton is feasible. 


FABRICATION COSTS 


We believe that the present rather high fabrication costs for solid 
fuel elements in the United States can be reduced by changes in the 
specifications for the fuel elements. Of course, of equal importance 
would be a sizable increase in volume of fuel element manuf: icturing, 
but our present project cannot help on this point. 

The reason for using gas under high pressure is to improve the heat 
transport. Even so, gas cooling cannot match liquid cooling. This 
disadvantage is somewhat offset. by the fact that the coolant passages 
for the gas must be relatively large, and large coolant passages per- 
mit the specification of less precise manufacturing toleranc es, and 
will lower fabrication costs. The fuel element jackets, which in this 
reactor are beryllium metal or alloy steel, or possibly a ceramic mate- 
rial, must contain the fission products. The tube-type reactor per- 
mits the convenient detection of a very small defect in the jacket and 
permits corrective action to be taken ‘before any appreciable leakage 
of fission products into the coolant gas can occur. The expense con- 
nected with the testing of the fabric: ated fuel elements to be sure that 
the jackets contain no defects, we believe, will be materially lessened 
because of the favorable situation with respect to failure detection in 
atube reactor. It should be noted that the coolants and the basic fuel 
materials proposed are entirely compatible, and no serious problem 
with respect to corrosion is expected. 

In connection with manufacturing costs, we note that the use of 
natural uranium would permit some saving because of the avoidance 
of criticality problems in the various operations which must be per- 
formed. Criticality problems, of course, are directly related to the 
degree of enrichment. 


CHEMICAL PROCESSING OF SPENT FUEL 


The Atomic Energy Commission has published prices for the 
chemical processing of spent fuel, including the separation and decon- 
tamination of plutonium. So far, at least, there is apparently no dis- 
advantage associated with any particular form of fuel, so all reactors 
can be considered alike with respect to chemical processing costs. 
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feactors which are fueled with natural uranium or with slightly 
enriched uranium do have the possibility of avoiding the chemical 
processing step altogether. Forsuch reactors, at the time of dischargg 
the value of the remaining U-235 in the fuel is essentially zero, and, 
therefore, the economic desirability of processing the fuel is merely q 
balance between the value of the plutonium recovered and the cost of 
doing the work. If, in the future, it should be found that plutonium 
does not, for power purposes, have a value as great as $12 per gram, 
or in the event that it is found that chemical processing costs materi- 
ally more than the prices now published by the AEC, a reactor which 
could avoid chemical processing may have a substantial advantage, 
The reactor type proposed here does have such a future possibility, 


CAPITAL COST 


Without actually having built the reactor, I expect that statements 
about capital cost will be received with considerable skepticism. | 
wish, however, to comment on several features of a reactor which play 
a leading role in establishing the cost of the plant. The specific 
power of a reactor is the rate at which heat is removed from each unit 
of fuel. It is usually stated in terms of megawatts of heat per ton of 
fuel. Generally speaking, we can expect that the capital cost per 
kilowatt of electrical capability of the plant will be high when the 
specific power is low, and vice versa. The reason is that low specific 
power means that there will be a large inventory of fuel in the reactor 
and tliat all of the associated parts, such as coolant channels, moder- 
ator volume, shielding, foundations, and building, will be large, and 
therefore will lead to a large capital cost. (ras-cooled reactors, so far 
as they have been developed, suffer from the disadvantage of havin 
a relatively low specific power. For instance, the most advasi 
British plant, namely, that at Hinkley Point, will have a specific 
power of 2.6 megawatts per ton of fuel. Any of the water-cooled 
reactors, such as the boiling water reactor or the pressurized water 
reactor, has a specific power in the neighborhood of 15 megawatts per 
ton of fuel. In order to correct this disadvantage, the oas-colll 
reactor proposed in this project uses the gas at a high temperature and 
a high pressure, with the result that the specific power can be raised 
to about 10 megawatts per ton of fuel. To accomplish this desirable 
result, the fuel will have an extended heat transfer surface and the 
surface temperature will rise to 1,200° F. The high gas pressure for 
large-scale reactors makes the construction of an enveloping pressure 
vessel impossible. The high temperature of the fuel dictates the use 
of nonmetallic materials. The high pressure and the high tempera- 
ture of the gas also affect the size of the equipment in the primary 
coolant circuit, acting to reduce the size and cost per unit of energy 
conveyed. Finally, the high temperature raises the overall efficiency 
of the plant, thus producing more electricity for each dollar invested 
in the plant. 

Gas-cooled reactors have one important capital cost advantage with 
respect to sodium or water-cooled reactors. This is the corrosion 
situation which permits the use of ordinary steel for the large pipes, 
pumps, heat exchangers, and other primary circuit parts rather than 
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special alloy steels. Especially where large-scale plants are involved, 
the choice of kind of steel can have a substantial effect on the cost 
of the plant. 

OPERATION AND MAINTENANCE 


Experience to date indicates that the radioactivity associated with 
the circulating gas of a gas-cooled reactor is entirely minor. Of 
course, I refer here to the British experience. 

Relatively little, if any, shielding is required and, above all, access 
to all parts of the equipment immediately after shutdown is possible. 
The usual methods of maintenance can be used. We think that for 
large electric-generating stations the possibility of carrying out main- 
tenance in a routine fashion is of great importance. It 1s therefore 
a goal of the development program of this reactor to find fuel ele- 
ment jackets which will operate at the temperature specified and 
which will not leak fission products. The primary coolant circuit 
will not be radioactive. 

As was mentioned earlier, the tube reactor lends itself particularly 
well to the early detection of failures in the jackets of fuel elements. 
The future development of this class of reactors to levels of per- 
formance beyond what is set out here will depend very much on the 
success in obtaining fuel elements which can operate at still higher 
temperatures, but which, at the same time, contain the fission products. 


RESEARCH AND DEVELOPMENT PROGRAM 


The research and development program which will be undertaken in 
this project contains many problems which must be solved in order 
to set the final specifications of the plant. Two items, however, are 
of overriding importance. A pressure tube must be developed which 
has low neutron absorption and which can withstand neutron and 
gamma irradiation for a long period of time. Metallic tubes have 
functioned successfully in reactors for many years. For this reactor, 
the service conditions are more severe. In our judgment, there is a 
very good chance that suitable pressure tubes can be made and that 
appropriate tests will show that they will have adequate life in the 
reactor. The second problem is the high-temperature-fuel element. 
There, also, recent results indicate that with further research and 
development effort a suitable structure will be found. What I really 
mean to say is that to solve the principal technical problems in this 
reactor requires a major research and development effort, but it does 
not depend on some unspecified and merely ape tor breakthrough 
in technology. We think that the overall result will be a highly de- 
sirable reactor and one which must be added to the program of power 
reactor development in the United States; not only because it prom- 
ises to advance us toward the goal of economically competitive nuclear 
power in this country, but because, in its natural uranium version, 
it may prove to be highly attractive to the electric industry in foreign 
countries. 

Chairman Durnam. Thank you very much, Doctor. 

From your statement, I assume you have already done a lot of 
work on this reactor. 

Dr. Zinn. We have had a year of waiting, as you know, and we 
have been doing some work in the meantime. 
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Chairman Durnam. This is a change in concept from when yoy 
first started out; is is not? 

Dr. Zrxn. Yes, sir. There has been one thing added, and I would 
like to state added at the request of the Ohio Valley group, the east- 
central nuclear group. We have materially raised the temperature 
of the gas in order to get higher efficiency and the other advantages 
I mentioned. Just as soon as we had to do that, we had to give up 
using metallic uranium for the fuel and go to ceramic fuel. 

This changes the whole design of the machine. It is a more ad- 
vanced concept than we were proposing a year ago. 

Chairman Denisa: What difference in temperature does that give 
you? 

Dr. Zinn. We raised the exit gas temperature from about 670° 
Fahrenheit to 1,050° Fahrenheit. 

Chairman Durnam. That is quite a difference. 

Dr. Zinn. It eliminates the possibility of using uranium metal and 
makes a large difference in the design of the machine. It makes it 
better if you can do it. 

Chairman DurHam. Do you think it is worthwhile for us to con- 
tinue the natural-uranium idea in this country ? 

Dr. Zinn. I certainly do. 

Chairman Durnam. I mean with no enrichment. I am talking 
about a natural-uranium reactor. 

Dr. Zinn. I want to be very careful in explaining why I say natu- 
ral uranium or very slightly enriched uranium. I want to separate 
tho-e materials from, let us say, higher enrichment. 

When I say “very slightly enriched or natural uranium,” I meana 
fuel which, in passing through the reactor, has its uranium 235 content 
reduced well below natural uranium, so that most of the uranium 
which is burned is really the uranium 235 in natural uranium. That 
is the cheapest fuel you can have. 

I could give a number, for instance, a 3-percent enriched uranium 
reactor starts out with about 30 grams of uranium 235 in a kilogram 
of fuel and after a long exposure end up with 18 grams in there, of 
which only 7 originally were the natural uranium 235 grams. So you 
have not burned any of the cheap uranium. 

When I say “slightly enriched,” I mean something which starts 
out with 9 grams per kilogram and you burn it down to 3 grams per 
kilogram. 

Most of the material that was burned there was the cheap uranium 
235. This is a basic fact that you cannot get away from. 

Chairman DurHam. You mentioned in here that this has. possi- 
bilities of being helpful in carrying out this foreign program that 
we visualize and hope to do something about. 

Would you elaborate a little bit more on that? 

Dr. Zinn. In order to elaborate on it, I would have to state what 
some of the problems are in interesting foreign companies who gen- 
erate electricity. In some of the reactors that we now ofter—— 

Chairman Duruam. In other words, you feel that this has a great 
advantage over anything that we have to offer them at the present 
time ? 

Dr. Zinn. In a certain context in the foreign field, a natural- 
uranium reactor is more attractive. The context is very simple. 
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Natural uranium will be the first material—and I think this cannot be 
disputed—which will achieve some sort of normal commercial market. 
It will be available from a number of sources. It probably will be 
produced competitively. Enriched uranium for quite a long time will 
not be produced competitively. As a matter of fact, the only sources 
in sight are plants owned and operated by governments. Business 

ple are the same the world over. They want freedom from gov- 
ernment control whether it is in Europe or some place else. 

Chairman Duruam. I can see your point there. 

Of course, in the position we are at the present time, we are not 
competing with uranium in the foreign market. Of course, I under- 
sand that Canada is exporting natural uranium that probably comes 
from South Africa and other places. It is natural for those people 
to go to the best supply of fuel. I would if I were to invest in re- 
actors. I would not want the price controlled by one country. 

Dr. Zinn. I think this is the basic reason why some foreign coun- 
tries, and perhaps nearly all, will make a determined effort to get 
sme natural-uranium reactors. 

Chairman Duruam. I do not think you are going to get much busi- 
ness over there unless this fuel problem is solved in one way or an- 
other. I believe that is the reason they are going to natural uranium. 

Dr. Zinn. I do not want to give the impression that I think they 
will go entirely to natural uranium. They will make the best pur- 
chase, if I may say so, that they can. I doubt that very many coun- 
tries would say now they will decide to rely entirely on enriched 
wanium which must come from the United States. They would not 
make that decision now. 

Chairman Durnam. This is a very intriguing concept that you 
have come up with, and the only thing I would say is this: I believe 
you are realistic in your capital costs. You have come up with a 
higher figure than anybody has who is building a reactor. You have 
put a capital cost here of about $1,000 per kilowatt. 

Dr. Zinn. I want to be clear that half of that is research and de- 
velopment and half is construction. 

Chairman Duruam. As far as that is concerned, it costs that 
whether it is research and development or what it is. I realize you 
have to take it out. 

Dr. Zinn. I do not apologize for the high estimate. You know this 
business better than I do, perhaps, on capital costs. You have heard 
more about it. 

Chairman Durnam. Nobody in this country knows any more about 
reactors than you do. 

The other thing you mentioned, also, was that this was dependent 
on this committee or the Congress changing the act which aaa make 
this a What do we have to do to the act to permit you 
people to build? Is it to give you more research and development 
funds ¢ 

Dr. Zinn. I would suggest that Mr. Sporn answer that question. 

Mr. Sporn. I think, Mr. Chairman, it is only to put in an amend- 
ent to permit this reactor, which is estimated to be completed by 


June 30, 1963, to be included under the third-round demonstration 
program. 
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Chairman Durnam. You would not necessarily have to do that be. 
cause it would come in the program authorization of this year ag, 
particular item. 

Mr. Sporn. I think this is the one thing that is in its way, Mp 
Chairman, the fact that we cannot really say that we believe it cay 
be finished by June 30, 1962, and also to permit the Commission to 
extend the privileges of heav v water use without charge to a reactor 
that is intended in the final size to be natural uranium, but which jy 
this prototype, for reasons which Dr. Zinn explained, will not be 
quite operative with natural uranium. It will be slightly enriched 
This is the other item that is bothering the Commission. 

I believe, Mr. Chairman, that the C ommission intends, or possibly 
has already done so, to submit a suggestion for the necessary legisla. 
tion to this committee. We hope if it has not been done that it will 
be done very soon. We believe it will be. 

Chairman DurHam. It will come up in the regular authorization 
bill, of course. 

Mr. Sporn. We believe the Commission is submitting « separate 
request for the necessary legislation. 

Chairman DurHAM. The : statement that they made, I believe, Was 
that heavy water was not to be used except with a natural uranium 
reactor. 

Mr, Sporn. That is right. The Commission’s third-round invita- 
tion stated the waiver of use charges for heavy water would be con- 
sidered for reactors designed to use natural uranium. 

Chairman Durnam. That is a problem. 

Mr. Sporn. Yes, sir. 

Chairman Dcruam. I believe that could be changed by administra. 
tive procedure. It is not necessarily a matter that would have to come 
before Congress. 

Mr. Srorn. It certainly could be changed by the Commission and 
I would think, if the joint committee agrees, that such a change would 
not be stretching beyond what should be a permissible limit. 

Chairman Durnam. You would like to know by act of Congress 
that Me can get the water and not be subject to change of ideas? 

Mr. Sporn, Yes. It is also a question of having the committee and 
the Congress fully aware of what is being proposed. 

Chairman Durwam. Would someone tell me what power costs in 
Florida at the present. time ¢ 

Mr. Ciapr. Of course, this estimate is based on 8.18 mulls. That 
includes fixed charges and so forth out of the conventional plant. 

Chairman Durnam. Is that what you are selling power for today! 

Mr. Criapp. No. 

Chairman Durnam. What are you selling power for? 

Mr. Cuapp, That is at the bus bar at the plant. 

Chairman Durnam. What do you get today per kilowatt-hour 
per mill? 

Mr. Crarre. Average for all uses industrial is around 1.3 mills or 
rather 1.3 cents, and then the domestic and commercial are on up 
twice that and better in some cases. It would probably average 
nearer 5 cents for the domestic and a little bit higher than that for 
the commercial. That includes, of course, the additional facilities 
for the distribution from the bus bar over to 20,000 some miles. 
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Chairman Duruam. Has any comparison been made in the cost per 
kilowatt-hour of a nuclear reactor and a conventional type plant 
operating as of today ¢ 

Mr. Crarr. Yes. I believe it was brought out in the testimony 
that a conventional plant today of 120,000 kilow att units, the bus bar 
costs, including fixed charges w ould be 8.18 mills. 

Mr. Sporn. “Mr. Chairman, my company made that estimate and 
we think it is a very realistic and fair estimate. It can be done for 
that figure without question. 

We “also think, as we have testified, that the 50 mega-watt nuclear 
power cost would be slightly under 12 mills. 

Chairman DurHamM. “You would not be so far apart. 

Mr. Sporn. We would come within that 114-to-1 ratio, Mr. 
Chairman. 

Chairman Duruam. Mr. Hosmer, do you have any questions? 

Representative Hosmer. Yes. 

Dr. Zinn, the temperature drop in your heat exchanger coolant 
would amount to about 50° ¢ 

Dr. Zinn. Yes, that is our present estimate. It takes detailed 
design to say what you want to do because the size of the heat ex- 

changer is involved and you may want more. 

Represe ntative Hosmer. Were you here this morning when Dr. 
de Hoffman was testifying ? 

Dr. ZINN. No, I was not. 

Representative Hosmer. Are you familiar with their gas-cooled- 
reactor concept 4 

Dr. Zinn. I am afraid I am not. 

Representative Hosmer. From what I could gather they are going 
to take a temperature rise in a reactor of about 300° under their 
concept. 

Dr. Zinn. Yes, so does this reactor. We take a rise somewhat 
more than that. 

Representative Hosmer. Of the coolant? 

Dr. Zinn. Yes. 

Representative Hosmer. Your coolant goes into the heat exchanger 
at around 1,050. 

Dr. Zinn. Yes. 

Representative Hosmer. And your steam is 1,000? 

Dr. Zinn. Yes. This is possible. This is probably the limit on 
what you can do on the steam. 

Representative Hosmer. Where do you use that other temperature ? 

Dr. Zinn. You use other heat for feed water heating and so on. 
Itisa fairly complicated cycle. 

Representati ive Hosmer. You do, in your reactor, however, approxi- 
mate the increase in heat of the coolant that deHoffman’s idea does? 

Dr. Zinn. Yes. Our calculations are based on a somewhat greater 
rise than the 300 you mention. The inlet temperature to the reactor 
at the optimum point is one of the most complicated things I know. 
It is not great science but it is high-class engineering. 

Representative Hosmer. He s said he was going to operate it around 
1400 degrees. You said you are going to operate around 1,200. 

Dr. Zinn. That is right. The surface-fuel temperature we speak 
of is around 1,200° F. 
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Representative Hosmer. And your coolant is less than that? 

Dr. Zinn. Yes. The coolant temperature has to be lower than that, 
because you need the drop to get the heat into the coolant. The very 
center of the fuel elements will operate at about 3,000° F. That is not 
very high for oxide-fuel elements. 

Representative Hosmer. I think his concept was based on a greater 
difference in heat of the coolant than yours. Am I right or wrong, 
or are you familiar with it? 

Dr. Zinn. I have not familiarized myself, or had a chance, with 
their detailed design, or their design, so I do not know. 

Representative Hosmer. W hat L was trying to get at is, if their 
element design proves superior to yours, their element could be put 
in your reac tor. 

Dr. Zinn. I certainly would be delighted to do it, or to consider 
that of any other manufacturer who thinks he knows how to make q 
fuel element. 

Representative Hosmer. You are anxious to get this job done and 
you do not care whether you father it or not. 

Dr. Zinn. We do not manufacture anything. What we are inter 
ested in is getting the very best high- -tempet rature fuel element we can 
imagine. We think the basic material is in sight because of the work 
that has been done in the water-cooled reactors, which has been very 
fine work. 

Representative Hosmer. And because of these devlopments in 
ceramics, too / 

Dr. Zinn. Yes. Now we need to add a jacket. That is the prob- 
lem. We do not feel, and I do not believe the power companies feel, 
that a highly radioactive gas circuit is going to be a cheap one or an 
easy one. to maintain. 

Mr. Srorn. As to where the relatively low-grade heat goes in below 
a thousand, of course, the 1,000° is the superheat temperature. But 
the saturated temperature of the same steam is of the order of 525°, 
and a great deal of heat is necessary just to convert the water from 
the water phase into the steam phase. 

Representative Hosmer. I did not understand it was a two-stage 
affair. 

Mr. Sporn. It is the exit temperature we are ti king about. 

Representative Hosmer. Mr. Clapp, may I ask you this: Your com- 
panies have a tremendous job on their hands of doubling the rapacity 
every 5 years. This whole atomic thing sounds like it has possibilities, 
but there is no definite peg to hang your hat on. What impelled you 
to get into this, with the job you already have down there of expand- 
ing your system 4 

Mr. Crape...When you realize that every pound of fuel or drop of 
oil that. we burn has to come from the oilfields all the w ay across the 
gulf and be transported in several instances inland quite a distance 
before it gets to Florida, and that our whole State’s economy is de 
pendent on that one source of fuel, we feel that we need to get into 
this program and have the experience so that when the art is ad- 

vanced to the point where atomic energy is feasible economically we 
will not be behind the rest of the country, because, with the higher 
fuel cost area such as we have, we need to be ahead of the industry. 
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Representative Hosmer. Is your apprehension more with respect 
to the cost of conventional fuels or with respect to the actual avail- 
ability ? 

Mr. Crarr. Actually, cost primarily, because, as I say, back in 
1939 we were paying as low as 85 cents a barrel for fuel and today 
it is costing $2.54. It has been as high in the intervening time as 
$3.05 a barrel. 

Representative Hosmer. You see the conventional market quickly 
pricing itself above the atomic. 

Mr. Ciarp. Yes. Frankly, it is getting difficult to get an oil com- 
pany to quote us on a supply of oil because there is less and less of 
this residual fuel left. As long as they can make higher priced 
products out of the crude, they are not too interested in selling 
residual. 

Representative Hosaer. You have answered my question. 

Now I would like to ask Mr. Sporn: The east-central nuclear group 
is putting up in excess of $814 million ? 

Mr. Sporn. That is right. 

Representative Hosmer. This is a group of utility companies, is it? 

Mr. Sporn. This is a group all of utility companies. 

Representative Hosmer. You are not getting anything out of this 
except the experience. 

Mr. Sporn. Know-how. 

tepresentative Hosmer. They own the plant. 

Mr. Srorn. We will get nothing but knowledge, which will go into 
the public domain, by the way. 

Representative Hosmer. That answers that part of the question. I 
only have one more. In this test as to whether to build a prototype or 
not, the comparison with a conventional plant will be a comparison 
with a 120,000-kilowatt plant. 

Mr. Sporn. That is right. 

Representative Hosmer. Whereas your prototype a 50,000 kilowatt? 

Mr. Sporn. That is right. 

Representative Hosmer. Even if the 50,000-kilowatt plant were a 
conventional one, it would be at a disadvantage in any such com- 
parison, would it not, because of the fact that the larger the plant 
the less the cost per kilowatt ? 

Mr. Srorn. The atomic plant would be at a lesser disadvantage, 
Mr. Hosmer, against the 50,000 conventional plant, because the con- 
ventional plant of 50,000 kilowatts would cost more per kilowatt 
than the 120,000-kilowatt plant. 

Representative Hosmer. Even a nuclear plant of a smaller size is 
at a disadvantage of some sort. 

Mr. Sporn. Yes. 

Representative Hosmer. So your statement is not entirely correct, 
that this comparison basis is favorable to the nuclear plant. 

Mr. Sporn. I think it is. From that point it is not, but I want to 
point out what we have clearly spelled out or what I tried to spell 
out in my testimony that, in figuring the cost of an atomic plant, 
we figured a special capital cost consisting of 85 percent debt which 
eliminates a large part of the tax component in the fixed charge. In 
other words, atomic power will be heavy on its capital cost and, there- 
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fore, has the advantage as against a plant that would be financed jy 
the conventional manner. 

Representative Hosmer. Why did you develop such a complicated 
formula ¢ 

Mr. Sporn. It is really not complicated. We tried to make gure 
that what we believed was the burden that the Florida companies 
felt they could assume at the present time, which was, roughly, g 
million dollars a year would be approximately the limit to which 
they would be subjected during this test period. They certainly could 
not, and we did not feel there was any equity in asking them to make 
a completely open commitment. Companies several times their size | 
do not think could have made a completely unlimited commitment. In 
other words, it was to put some limit on how far they would be com- 
mitted to really carry out the project. 

Representative Hosmer. There is no joker in this comparison? 

Mr. Sporn. There are certainly no jokers, and there is no tongue-in- 
cheek word in any part of this project, Mr. Hosmer; I can assure you 
of that. 

Representative Hosmer. I was quite sure there was not, but I 
wanted you to say that. There is one other question on that specific 
point. Who would apply this test? Would it be you or the AEC? 

Mr. Sporn. The test would be applied by a group of independent 
consulting engineers which we would set up by agreement with the 
Commission. The Commission would have a hand in setting them up. 

Representative Hosmer. It would be a third party. 

Mr. Sporn. Yes. We have lots of able and competent engineering 
organizations of fine integrity in the country. 

Representative Hosmer. I wanted to know whether one party was 
going to be the jury and the judge. 

Mr. Sporn. No, sir. 

Mr. Crapp. The 120,000-kilowatt units, Mr. Hosmer, that is the 
kind of plants both Florida companies are installing. 

Representative Hosmer. Thank you. 

Chairman Durnam. What is the difference between this plant and 
the Carolinas-Virginia plant ? 

Dr. Zinn. In many respects they are alike. The Carolina-Virginia 
group is proposing to use heavy water as a coolant to remove the 
heat from the fuel. This refects itself mainly in a temperature effect. 
It is a low-temperature reactor whereas this is a high-temperature 
one. In other respects they are very much alike because they both 
try to aim at natural-uranium operation and both use pressure tubes. 

Chairman Durnam. I believe that is a 20,000—what size is ‘+? 

Dr. Zinn. Yes. It is a little less than that. I might make one 
more comment on the matter of the size of this plant. It was not 
chosen on the basis of financing or anything of that kind. It was an 
estimate on our part, the nuclear engineers, of what is the smallest 
size gas-cooled, heavy-water-moderated reactor that makes overall 
sense. We have to deal here with the fact that if you make it too 
small you lose the chance of finding out certain things that are very 
important for the large-scale reactor. You cannot find them out on 
too small a machine. It turned out to be about 50 megawatts. Our 
calculations came out near 50, or it was set at 50. 

Chairman DurHam. Mr. Price, do you have any questions? 
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Represent: ative Price. Unfortunately, Mr. Chairman, I had to at- 
end a very important meeting on the National Guard problem before 
the House Armed Services Committee so I did not have an oppor- 
tunity to hear either Dr. Zinn or Mr. Sporn. 

[ will read their testimony at a later date and study it very care- 
fully. 

I did see one item in the estimate cost, the $3 million item, post- 
operational research and development. I would like to have a Vittle 
daboration on that and what items are anticipated in that fund. 

Dr. ZiNN. I would be glad to try to elaborate on that. This is a 
prototype reactor. In order to find out what its performance really 
an be, you have to do some experimenting with it. That does not 
mean changing its basic structure. What it means is that you must 
have the ability of using certain channels in the reactor for tests of 
new types of fuel. 

Probably the best way you can use research and development money, 
having built a reactor, is to see to it that you vigorously try to improve 
the fuel elements you hav e putin. For inst: ince, in this reactor we can 
imagine really about three kinds of fuel elements to start with. To 
test these in the various ways in which they can be made is a real 
development job, and this postoperational research and development 
money is in there to make sure that such a program goes forward. 

Mr. Sporn. I might add, Mr. Price, that actual amount we contem- 
plate spending 1 is $d million, and if you look at the tabulation you will 
se that of the $5 million that is proposed the Atomic E nergy Com- 
mission will spend $ 3 and the east-central nuclear group will con- 
tribute $2 million to the same program. 

Representative Price. I notice that under the east-central group, 
but what about the Florida group ¢ 

Mr. Sporn. If you look at the bottom, the Florida group will o 
rmning the reactor and Florida will be contributing something over 

million dollars in annual operating losses. So therefore, in setting bs 
this partnership deal with Florida, it was decided that they should be 
free from any obligation to put in anything additional and the east- 
entral nuclear group decided to work it out on the basis indicated 
here. 

Representative Price. That is all, Mr. Chairman. 

Chairman DurHam. Thank you very much. 

Thank you, Dr. Zinn and gentlemen, we appreciate very much your 
coming here before the committee. 

Chairman Durnam. The next witness is Mr. James B. Carey, presi- 
dent of the IUEW. 

Mr. Sicau. Mr. Chairman, my name is Mr. Sigal. I am testifying 
here in place of Mr. Carey. Mr. Carey regrets that he is unable to 
behere. At the time Mr. Carey was invited, the committee was in- 
formed of this possibility. I will give the statement for Mr. Carey. 


Chairman Durnam. Thank you very much. You may proceed with 
your statement. 
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STATEMENT OF BENJAMIN C. SIGAL, GENERAL COUNSEL, INTER. 
NATIONAL UNION OF ELECTRICAL, RADIO, AND MACHT 
WORKERS, AFL-CIO 


Mr. Stearn. Mr. Chairman, members of the committee, T request that 
this entire statement be put in the record. I do not intend to read aj} 
of it. 

Chairman DurHam. You may proceed as you care to. 

Mr. Sicau. Mr. James B. Carey, president of the International 
Union of Electrical, Radio, and Machine Workers, AFL-CIO, has 
requested that I extend his regrets that he cannot appear before yoy 
today. I am testifying on behalf of IUE. We greatly appreciate 
this opportunity to appear before you to present our views on some of 
the aspects of the “development, growth, and state of the atomic 
energy industry.’ 

The IUE-AFL-CIO has thousands of members employed direetly 
in the applic: ition of the nuclear sciences. Additional thousands are 
engaged in the development, manufacture, and testing of the multi- 
tude of electronic devices upon which so much of this science depends, 
But our interest goes beyond those who may earn their livelihood, di- 
rectly or indirectly, from this industry. There are several hundred 
thousand other members of IUE who, like all other people in this 
country, will be deeply affected by the progress, or lack of progress, 
in this field. 

We have been appearing before this committee year after year in the 
hope that our voice would be heard, and to help make it possible for 
this countrv to— 
devote its entire heart and mind to find the way by which the miraculous 


inventiveness of man shall not be dedicated to his death, but consecrated to 
his life. 


Perhaps no more fitting introduction to my remarks may be made 
than a reference to some eloquent statements on this subject. recently 
made in the Senate. For example, on February 4, 1958, Senator 
Monroney, declared, in part: 


* * * So I believe that the other side of the shield of atomic power and 
nuclear energy is going to be what my friends, the former chairman and former 
vice chairman of the Joint Committee on Atomic Energy, the Senator from New 
Mexico (Mr. Anderson) and the Senator from Tennessee (Mr. Gore), and others 
have tried to make it be. What they have attempted to do has been to heat the 
atom into a plowshare. Their imaginative approach has been toward using the 
byproducts of atomic energy to cure diseases, to permit the raising of better 
agricultural crops, to improve transportation, and, above all, to make pure water 
for irrigation purposes out of sea water—all that to be done by means of the 
use of atomic reactors. This approach, if we but devote to it our minds and 
our money—money measured almost in terms of pennies, as compared to the 
thousands dollar bills we are spending for instruments of death—will win the 
hearts and minds of peoples around the world * * * (Congressional Record. 
1383). 

During the course of the present hearings, Mr. Chairman, you have 
heard statements from une xpected sources confirming what some of 
us have said for years. In 1953, this committee held extensive public 
hearings on the— 
problems involved in determining national policy toward the development of 


atomic energy for power purposes without harming in any way the national 
security of the United States. 
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TER. At that time the United States undoubtedly led the world in the atomic 
TNE sciences, and the national security was dependent in part at least on 
the leadership we had in the military application of nuclear science. 
In the 5 years that have elapsed, the leadership which we held, both 


th in the peaceful application of nuclear sciences and in their military 
Lal] application, are now being seriously challenged by others. 


We then said that the proposed amendments to the Atomic Energy 
Act, insofar as they related to the use of atomic energy for electric 


onal power, Were premature, We urged that private industry was not yet 
has ready to take on the burden. : 
al The fundamental error of the proponents of the 1954 amendments 
al was well stated in the final report of the Twelfth American Assembly, 


1e of held at Arden House, Harriman, N. Y. The report said, in part: 
omic In recommendations which were taken into account in the drafting of the 
Atomic Energy Act of 1954, it was hoped that private industry could assume a 
more substantial role in the development of atomic power reactors. In the light 
ectly of what has been learned since that time about the technical complexity and 
3 are the cost of the program and the greater need for international actions, it is now 
ulti- apparent that at this tip ““-~e is a larger need for Government support and 


leadership. 


ands, ‘ 

1, di- I request that the full statement be placed in the record following 
dred my remarks. I have a copy of the report of the Twelfth American 
this Assembly, Mr. Chairman. 


ress, Chairman Durnam. Without objection, it will be placed in the 
| record. 

» the Mr. Sicav. In 1953, on page 489 of the hearings, I urged upon this 

e for committee the position that— 

the burden is upon those who would amend the act to demonstrate that their 

proposals would achieve these objectives more effectively than the present law 

would permit. 


I pointed out then, page 493— 


made that a full-scale atomic power plant would cost no less than $75 million and 
ently closer to $100 million. 


‘ulous 
ed to 


lator It was clear then as it is today, that— 


no industrial group has indicated that it is prepared to provide sums of this 
r and magnitude. 


Nee Those who would contend that we must now subsidize private enter- 
thas prise into ownership of the atomic power industry have a heavy 
at the burden to show that the dead-end street into which the present leader- 
so ship of AEC has led this country will not remain closed under this 
etter 


policy, and that the United States will not be condemned to being a 


ea second rater in this field. 

s and On January 16 1958, Senator Gore pointed out that the Congress, 
to the under the leadership of this committee, sought to pass a bill in 1956 
ae which would have directed that— 


the resources of this Nation be marshaled to bringing into being processes for 
have the economic generation of atomic power in commercial and industrial quarters. 
ne Of Such marshaling of our resources was promised to the world, in effect 
ublie by President Eisenhower in his great atoms-for-peace speech to the 
United Nations General Assembly on December 8, 1953. That promise 
has not been fulfilled. The resources we have applied have been, 
relatively speaking, disappointingly meager. The world has been 
disillusioned. 
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The bill referred to by Senator Gore was passed by the Senate, but 
was defeated in the House. ‘The need for that program increases daily, 
The seriousness of the situation is now recognized even by those who 
made the unconditional statement in 1953, along with Walker Cisler, 
that— 

Traditionally competitive free enterprise is ready and able to undertake the 
task. 

But now, 4 years older, and with more experience if not wisdom, 
the industry leaders have changed their refrain. A recent survey of 
the atomic energy industry reveals that a majority of the leaders want 
the Government to subsidize the private atomic power reactor industry, 
including subsidies of capital costs (Nucleonics, February 1958, pp, 
17-20). 

Thus, the leaders of the industry have finally admitted publicly that 
competitive free enterprise is not equal to the task of vigorously de- 
veloping economic atomic power reactors with private funds. Much 
valuable time has been lost while we paid costly homage to those who 
prophesied the doom of the free enterprise system if we did not imme. 
diately turn this work over to private industry. 

Yet, despite this admission of failure, and despite the general recog- 
nition among industry leaders that national policy considerations 
require rapid development of economic atomic power reactors, private 
Sriduntry continues to demand that it be permitted, in effect, to control 
future development of the art. That is what the demand for subsidies 
means. These leaders of the free competitive enterprise system want 
to repeal, or at least radically amend, the universal law that one has 
to pay the piper if he wants the privilege of calling the tune. 

This result follows from the way AEC carries out its program in 
this field. It cannot direct an applicant for a license to build a par- 
ticular kind of a reactor at a particular site. It must either approve 
or disapprove the type of reactor and the site selected by the applicant. 
So long as AEC persists in its refusal to build full scale development 
reactors itself, for example, we must drift along rudderless in this 
largely uncharted sea, waiting hopefully for the mariner who wants 
to go in the right direction. Meanwhile, to change the figure of speech, 
the “courageous” entrepreneur who wants to build a reactor accord- 
ing to his own heart’s desire will be entitled to a generous share of 
public funds. Thus, private industry will go only as fast as it sees 
fit, in the direction it sees fit, well protected by the taxpayer against 
any serious risk. 

We submit that, in the light of the sorry record it has made, the 
current demand of private industry for subsidies in the atomic power 
field is colossal effrontery. 

We agree that much more money must be spent for development 
purposes than has been spent and that a much more vigorous program 
must be launched. But since it is now clear that this cannot be done 
except with a large increase in the expenditure of public funds, then 
the Federal Government must control and direct the program. 

I shall not, at this time, restate at any further length the argument 
against subsidies for this industry. They have been oft-repeated and 
are well known to this committee. However, I should like to direct 
your attention to the question of safety in connection with this problem. 
As you are of course aware, when an applicant seeks a construction 
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permit for a particular site, the decision as to whether to grant the 
permit is made with reference to that site. However, no matter how 
many unsolved problems there may be with reference to safety, once 
the permit is granted, nothing more can be done about the site, regard- 
less of its proximity to popul: ition centers. AEC does not presume 
tosuggest that another site would be preferable. 

This method of operation ought not to be permitted to continue so 
Jong as atomic power reactors are in the experimental stage. 

Dr. Abel Wolman presented this problem to this committee when 
he appeared before 79 on February 20, 1958. Lest it get less atten- 
tion than it deserves, I should like to quote part of his testimony here. 
You had before you on that day, in addition to Dr. W olman, Dr. 
Rogers McC ullough, Chairman of the Advisory Committee on Reactor 
Safeguards. In the course of Mr. Holifield’s questioning about the 
functioning of that committee, the following colloquy occurred: 


Representative HoLirie.p. Is it possible, in the case of a reactor such as the 
PRDC, for them to build certain parts of the reactor—I am not thinking about 
the building or foundations or the roof, but the reactor itself—when there is still 
alarge area which is still in the realm of the unknown. 

Mr. McCu.LoucH. There are two ways of approaching this. They could hold 
up on certain of the controversial—I am speaking technically now and unknown 
features is a better word—and the other thing they could do, if in their technical 
judgment they feel it is worth while, they can construct that, realizing they may 
have to redo it. It is their money and I guess they can make that choice. 

Mr. WoLMAN. I would like to add another alternative, if I may, Mr. Chair- 
man, and that is the alternative of deferring the consffuction at a particular 
location, which is part of the evaluation which the committee should make and 
does make of the series of alternate choice that you refer to. 

There are a series of scientific and technological alternatives. There is the 
question of containment, and there is, lastly, the question of site. * * * 

Iam not certain at all that all of us have resolved those value judgments in 
relation to distance and population. I am sure that Dr. McCullough would say 
to you for the committee that there are very serious questions that arise with 
respect to newer ones and more numerous ones that will grow in our country, 
as to whether the site selection does not become the key answer as the art and 
science advance. 

I for one place the site selection, perhaps because of past experience in my 
own professional function, as the No. 1 consideration. That has to be balanced 
against the desire of everyone in our country to move this art forward as rapidly 
as possible. 


We, too, consider site selection of experimental reactors the No. 1 
consideration. So long, however, as the private applicant picks the 
site, it will be a secondar y consideration. Considerations of the appli- 
cant’s own convenience, from the point of view of proximity to his 
customers, will get primary emphasis. Consequently, if the public 
purse must bear an increased share of the cost of developmental 
reactors, as it must, then AEC must control site selection for such 
reactors. 

In conclusion, Mr. Chairman, we urge the committee and the Con- 
gress, to reject the demand for direct or indirect subsidies. The pro- 
gram which, in our opinion, will carry out the policy urgently needed 
at this time is incorporated in the Gore bill, S. 3000, and we vigorously 
urge its adoption w ithout delay. 
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(The report of the 12th American Assembly follows :) 


Fina Report OF THE 12TH AMERICAN ASSEMBLY HELD AT ARDEN HOUSE, Harp. 


MAN, N. Y., Ocroper 17-20, 1957, on ATOMS FOR Power: UNITED STATES Po icy 
IN ATOMIC ENERGY DEVELOPMENT 


At the close of their discussions the participants in the 12th American 
Assembly reviewed as a group the following statement. Although there 
was general agreement on the final report, it is not the practice of the 
American Assembly for participants to affix their signatures; and it 
should not be assumed that every participant necessarily subscribes 
to every recommendation included in the statement. 


PREAMBLE 


The United States has attained a worldwide reputation for preeminence in 
science and technology. Whether we like it or not, the maintenance of the 
United States position in the image already fashioned is a factor in the present 
world struggle. In such a situation the position of the United States is inescapa.- 
bly competitive. 

The United States policy in atomic-power development must, for this and other 
reasons, be appraised not only in domestic but also in international terms, 
Conclusions reached by weighing our existing national fuel resources and needs 
and present costs of power produced by nuclear reactors may need to be modified 
by foreign policy considerations. 

The importance for society of the development of peaceful uses of atomic 
energy is widely felt but inadequately understood. Not surprisingly, so far as 
the near future is concerned, the immediate and universal use of atomic power 
has been oversold. Ultimate possibilities both in the United States and more 
especially in the worldeat large have been mistaken for present realities. Dis- 
appointments are inevitable. 

This situation already has had consequences of national and international 
importance. The national consequences, in terms of dissatisfaction with govern- 
mental actions and policies, may not in the long run prove to be significantly 
damaging. They may not, for example, materially affect the ultimate progress 
of scientific research or of applied technology in the United States. On the 
international plane, in the present position of the United States as a world power 
involved in the constant competition of cold war, disappointments may have 
harmful results which, while perhaps unjustified, are none the less real. 

Nor is it possible to divorce considerations of United States atomic power 
policies from problems of national defense and accumulation of atomic weapons 
in the arsenals of this and of other countries. The dispersion of atomic-power 
reactors throughout the world is inevitable. The consequence will be that many 
States will have available atomic weapons material. The dangers of diversions to 
weapons use will then be multiplied unless in the meantime adequate interna- 
tional safeguards are devised and eff -ctively employed. 

It is imperative that comprehensive and continuing study be devoted to the 
present and future impacts of the atomic age. Such study may range from the 
beneficial uses of radioisotopes to the ultimate trageay of thermonuclear war. 
The whole subject is far too vast for consideration by any one group in any single 
conference. This report relates to one particular problem: The utilization of 
atomic energy for the production of power. Its focus is upon the United States 
and the policies which the United States should adopt. 


FINDINGS AND RECOMMENDATIONS 


Power resources and needs in the United States 


Although there are some regions such as New England, Florida, and parts of 
the west coast which, in United States terms, are relatively high-cost fuel areas, 
the United States, unlike many other countries, has today, and will have for some 
years to come, plentiful low-cost fuel supplies. The United States has therefore 
not been impelled by immediate need for a new source of fuel for power to press 
forward with the development of the production of atomic power on an urgent 
basis. Our atomic-energy program reflecting our felt needs, has progressed from 
weapons, to naval propulsion, to power. Considering only our national-power 
needs, present and projected, an extensive program of construction of large-scale 
power reactors in this country is not desirable. 
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The development of economic atomic power is slow because of the newness of 
the art, the longtime cycle from idea to operating reactors, the lack of experience 
with the operation of any type of atomic-power reactor over a sufficient period 
of time, and the numerous technological problems still unsolved. Moreover, the 
development and capital cost of atomic-power reactors is so high that the kilo- 
watt-hour cost of power produced by such reactors cannot now compete on an 
economic basis in the United States with that of conventional powerplants. Again, 
consideration of the national power needs alone does not require concentration 
of available resources upon the perfection of atomic-power reactors. 

Nevertheless long-range estimates of eventual energy demands in the United 
States together with appreciation of the potentialities of atomic power require 
the United States to proceed with research in and experimentation with what 
appear to be promising types of reactors as well as with a vigorous nuclear- 
research program. There should be concentration on technological development 
and the achievement of methods for bringing about economic nuclear power. 

In the course of this technological development the general need for improved 
education and training is sharply emphasized. Advances in education and 
training in this particular field are necessary to the recruitment of adequate 
personnel. Attention should also be paid to securing a more adequate flow of 
jpformation which can be achieved without danger to the national security. 

The cost of the requisite technological development must be appropriately 
shared. In conventional power generally the power industry indirectly absorbs 
ashare through the cost of purchased equipment; the manufacturing industries 
make direct expenditures on research and development. In the case of atomic 
power the conditions are different and the conventional pattern does not apply. 
The primary applications of atomic energy were to weapons and were entirely 
eontrolled and financed by Government. As attention was turned to a general 
atomic energy program, the MacMahon Act of 1946 still provided for a Govern- 
ment monopoly. This was no longer necessary or appropriate when attention 
was directed to the development of atomic power. This fact was recognized 
by the relaxations registered in the Atomic Energy Act of 1954, which had as 
its objective the acceleration of the development of commercial atomic power 
by authorizing a program of development by private industry to supplement an 
enlarged program to be conducted by the Government. Nevertheless, the prob- 
lem of the appropriate distribution of effort and cost between Government and 
private enterprise has not yet been satisfactorily solved. 


The distribution of functions—public versus private 


It is impossible wholly to escape the impact of the controversy over the 
relative roles of public and private enterprise in regard to power. Opinions 
difer as to whether this controversy has hindered the development of atomic 
power, but there is no doubt that it is still an important political issue. Given 
the unique problems involved in the development of economic atomic power, it 
is clear that Government must continue to play a large role. In view of the 
time factor involved, private industry cannot alone absorb the cost of research, 
experimentation, and construction of atomic powerplants. Government financial 
support is necessary in the atomic power vrogram. The necessary assistance 
may be supplied directly by Government or by Government-supported research 
and development and through the supply of nuclear fuels and other materials 
and services priced with avowed reference to the necessity for Government 
support. If such essential support would conflict with existing legislative re- 
strictions on subsidies, the law should be amended. On the other hand a minor- 
ity urges that subsidies in any significant amounts should not be provided but 
that the Government itself should construct atomic powerplants both large and 
small for demonstration purposes. 

In the present pattern, there are four types of atomic-power projects in the 
United States. On the one hand are the completely Government-owned-and- 
operated facilities. On the other hand are facilities privately constructed, 
owned, and operated, but also subject to Government controls and purchasing 
from the Government their nuclear fuels. In between are two types of hybrids. 
In one type the Federal Government retains title to a facility to the cost of 
Whose construction or operation—or both—others contribute. In the second 
type, private industry has title as licensee but receives assistance from the 
Government. 

The dependence of private industry upon Government assistance in atomic- 
power development is inescapable. In such a situation there will remain for 
aconsiderable time the problem of finding a formula for equitable distribution 
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of costs between the stockholder, the consumer, and the taxpayer. No Con. 
clusive solution of this problem has been found, but it would not be in the pubjip 
interest to allow the atomic-energy program to be retarded by disagreements 
over this issue. The injection of the public-private dispute into the atomic 
field at this time is unnecessary and unfortunate. During the period of the 
next years when the best that can be expected is an economic demonstration 
project, public and private power agencies have a common, not a conflicting 
interest in the program. A truce is possible on terms which will not prejudice 
the respective roles of private and public power groups and which will no 
inhibit either group in its stand on the broad principle of the proper roles of 
Government and industry in a democratic society. The necessary Government 
assistance should be available to both private and publicly owned power agencies 
without discrimination. 

Accurate forecasts of the cost of nuclear power cannot be made until plants 
have been in operation for at least 4 or 5 years, since at present there is inade 
quate experience in the construction, operation, and life of reactors and their 
components including fuel. Proceeding on an experimental basis with proto 
types which might range from 1- to 50,000-kilowatt capacity, the development 
of improved types of nuclear-power reactors can provide useful experience, thus 
avoiding the very large cost of constructing power-producing plants designed 
for maximum power production. Another view is that the necessary engi. 
neering and technological experience can be gained only through the actual 
operation of large-scale reactors. 

Private industry has already ventured capital in the construction of a few 
such large plants and will continue to do so if more economic motivation than 
now exists is made available. At present this is not to be expected, partie- 
larly in the light of an anticipated early technological obsolescence of any plant 
which may now be constructed. Such construction therefore will be dependent 
upon Government financial support. 


The international perspective 


Decisions on the type and size and schedule of construction of reactors cannot 
be made solely with an eye to national-power needs in the United States and 
must be influenced by considerations of an international character. 

When the United States atomic-power program is viewed in the perspective of 
the international situation and of our foreign policy, a variety of new elements 
are introduced into the picture. A final view cannot ignore their intimate 
interrelation. 

The demand for the rapid development of atomic power is urgently felt in 
various foreign countries. In the United Kingdom the requirement for energy 
is far outstripping coal production. Anticipated increases in coal production 
through large investment of funds in modernization of the mines will fail to fil 
the gap; it can be filled only by other sources of energy—oil or atomic energy. 
Increased imports of oil constitute an unacceptable strain upon Britain’s inter 
national balance of payments. Moreover, recent developments in the Middle Kast 
have brought home the dangers of too great a reliance upon oil from that area. 
The result has been the adoption of a policy of rapid construction of large-scale 
powerplants initially of the Calder Hall type which is in operation. 

In Western Europe comparable needs for increased power resources have been 
exemplified by the creation of Euratom, which is expected to begin functioning 
by the first of the year and to encourage the construction of atomic powerplants 
as rapidly as possible. In the Soviet Union there is an active reactor develop- 
ment and construction program. Among the other heavily industrialized coun- 
tries, similar steps are planned in Japan. Even in the less industrialized areas, 
for example, in Latin America and in the underdeveloped countries of Asia a% 
well as in the Middle East, atomic studies are underway. 

The industrialized countries 


The great international significance attached to President Eisenhower's atoms 
for-peace speech to the United Nations in December 1953 gave the United States 
a moral and psychological lead. It paved the way for the Geneva Conference 
and opened up new areas for international cooperation. The United States, 
taking into account the present attitudes of prospective purchasers, should move 
with vigor to take full advantage of that lead in countries which are prepared 
to proceed, or which insist upon proceeding forthwith to the installation and 
operation of atomic powerplants. From the standpoint of meeting the challenge 
and the opportunity created by these rising foreign demands, the United States 
cannot be complacent. 
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10 con. In the United Kingdom a national power need did contribute the vitality and 
Dublie sense of direction necessary to the active implementation of an atomic power 
ements program. rhe new vital thrust which the creation of Euratom may well supply 
atomie can afford that direction and impetus toa l nited States atomic-power program 
Of the | which has hitherto been lacking because national-power needs did not afford 















































tration a motivation for supplying them. 3 ; Coan 

licting Euratom Ss target has been set in the planning stage at 15 million kilowatts 
Pjudice of atomic power within a decade, and more to follow. Experience and progress 
ill not in the next few years will probably determine whether this goal can be reached. 


They recognize a need for a rapid beginning toward a kilowatt schedule and 
for concentrated engineering experience to provide a future. Euratom may 
therefore be taken as a symbol of potential foreign markets, whether they open 
up in the immediate or in the more distant future. 

In getting started, Euratom may turn in part to tested reactor designs, such 


oles of 
rnment 
Fencieg 


ants ; ; . : ; 

oan as the improved Calder Hall reactor. It is also looking to America with the 
1 their belief that American participation could be a critical factor in launching and 
proto- developing its program. The diversified program in the United States is a prom- 


ising basis for extensive participation and support. The participation of Amer- 
jean capital, enterprise and technological skills in European developments should 
be encouraged along the lines of existing joint ventures. 

A major effort on the part of American industry and Government would pro- 
vide the American atomic-power program with vitality and purpose and accel- 
erate the development of power at home. While it can be expected that highly 
industrialized countries such as those in Europe will ultimately establish their 


pment 
e, thus 
signed 
y engi- 
actual 


a few sey S foe ; : = A 
n than own facilities for building their atomic powerplants, Euratom can provide 
artien- American industry with experience as well as a market for its products and 


technology. Such an effort would assist the aims of American foreign policy 
in developing the economic strength of, and American ties with, the western 
Buropean community, and would assist in the establishment of an integrated 


y plant 
endent 


Western Europe. It would provide experience in the operation of large-scale 
reactors of great and immediate benefit to our own development program. 
cannot The implementing of such an effort will raise many questions of governmental 


es and organization and machinery to facilitate and support the undertaking and may 
well require legislation. It will heighten the importance of removing obstacles 
tive of to industrial participation abroad. What is more important at the moment, 


ements however, is the establishment and declaration of purpose. There is considerable 
timate urgence for action now, if the opportunity for such participation is to be seized. 

There is an additional line of action which would serve United States foreign 
felt in policy objectives and also contribute to the development program in the United 
energy States; the proposal suggested above would exploit principally the present 
luction technology. This second line of action, not inconsistent with the proposal just 


| to fill described, is for the United States Government and industry to proceed vig- 
nergy orously in developing prototypes for reactor types most suited to paving the way 
; inter for large-scale reactors to be built in other countries to fullfill economically 
le Kast the more immediate power needs abroad. This approach should not exclude 


t area. a modest further cooperative Government-industry program to build large- 
‘e-seale scale demonstration reactors in the United States. 

~ The less industrialized countries 

tioning Insofar as the less-industrialized countries are concerned, it is necessary to 
plants distinguish between those which have progressed to various stages of indus- 


evelop- trialization and those which still must start from scratch. While power is an 
1 coun indispensable element in an industrial economy, it is only one element and not 
areas, the most important in the complex. Its development and use must be timed in 
\sia as relation to the development of the need for power as well as the requisite train- 


ing and skills in the utilization of power facilities. In some countries, primary 
emphasis should be laid on nonpower uses of atomic energy. While the United 
States may suggest these considerations to the governments concerned, we 


atoms: should recognize that the final appraisal must be their own. 

States ; a 

ae The International Atomic Energy Agency 

States, The United States wisely took an initiative that led to the establishment of 
J move the International Atomic Energy Agency. The Agency has an important role 
epared to play in fostering cooperation on a worldwide basis and in assisting the 
yn and atomic development of less industrialized nations. Avoiding excessive pre- 
allenge sxeeupation with organizational detail, the United States should take an active 


States part in achieving these objectives and in advancing the Agency’s important func- 
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tions with respect to international controls and safeguards. The relationshj 
between the Agency’s program and the bilateral programs that the United States 
has developed should now be reviewed. 

The need for Federal leadership 

There is urgent need for a thorough review of the United States atomic powe, 
program. Such a review should lead to a clear formulation of the programs 
objectives in terms of the national-power needs of the United States in the 
long run as well as the immediate requirements of United States foreign 
policy. Prior policies were adopted in the light of considerations thought yaliq 
at the time of their adoption. The relevant factors have changed ; policies ang 
programs must be changed to meet them. Since various interests in the United 
States, including industry and labor, must participate in the implementation 
of the program, the objectives must be clearly stated and widely publicized iy 
order that they may be widely understood, not only by those directly interesteg 
but by the public at large. 

In recommendations which were taken into account in the drafting of the 
Atomic Energy Act of 1954, it was hoped that private industry could assume 
a more substantial role in the development of atomic-power reactors. In the 
light of what has been learned since that time about the technical complexity 
and the cost of the program and the greater need for international actions, it 
is now apparent that at this time there is a larger need for Government support 
and leadership. The desired rate of progress calls for the AEC to assume more 
positive leadership and direction. In the light of newly defined objectives, the 
Commission should promptly prepare and disseminate a more carefully coordi- 
nated and scheduled program for both governmental and nongovernmental 
activity. It should provide the financial support needed to make _ possible 
such private as well as governmental activity. To this end, the AEC should 
take steps to strengthen its internal administration of the program, with 
primary emphasis on positive accomplishment of its objectives in the power field, 

(pinions differ on the most desirable means by which the Commission shonld 
achieve these results. One line of thought favors the establishment of a broadly 
constituted advisory group to help in the framing of the program. The necessity 
of securing the cooperation of the joint congressional committee is obvious, 
It is thought by some that implementation of the program, when formulated, 
can best be secured through Presidential action based on the advice of the 
National Security Council. 

There is unanimous agreement on the point that the policy and program when 
adopted should be supported at the highest Government level. 


LIST OF PARTICIPANTS—TWELFTH AMERICAN ASSEMBLY 


Altschul, Frank, New York. 

Bacher, Robert F., chairman, division of physics, mathematics, and astronomy, 
California Institute of Technology. 

3all, George W., Washington, D. C. 

Bauman, Mrs. John Sprague, chairman, committee on peaceful uses of atomic 
energy, National Council of Women, New York. 

Benoit, Emile, associate professor of international business, Columbia University. 

Block, Paul, Jr., publisher, Toledo Blade, Ohio. 

Brown, George R., Brown & Root, Inc., Houston. 

Cavers, David F., professor of law and associate dean, Harvard University Law 
School. 

Collings, L. V., chairman of the board, Standard-Vacuum Oil Co., White Plains, 
Nox. 

Colm, Gerhard, National Planning Association, Washington, D. C. 

Cowles, John, president, Minneapolis Star and Tribune, Minnesota. 

Creamer, Thomas, vice president, First National City Bank, New York. 

Crow, Allen B., president, the Economic Club of Detroit, Mich. 

Cunningham, Ross, associate editor, the Times, Seattle. 

Dean, Gordon E., Lehman Bros., New York. 

DuBridge, Lee A., president, California Institute of Technology. 

Ellinger, Merlin E., Jr., Harriman Scholar, Columbia University. 

Gadsby, George M., chairman of the board, Utah Power & Light Co., Salt Lake 
City. 


Goodman, Leo, atomic energy advisor, United Auto Workers of America, 
Washington, D. C. 
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Haworth, Leland J., director, Brookhaven National Laboratory, Long Island. 
Henkin, Louis, School of Law, University of Pennsylvania. 

Hobby, Mrs. Oveta Culp, Houston. 

Hollis, Everett L., General Electric Co., New York. 

Iddles, Alfred, chairman of the board, Babcock & Wilcox, New York. 

Kernochan, John, director, legislative drafting research fund, Columbia 

University. 

Kitts, Vice Adm. W. A. III, manager, atomic production study, General Electric 
Co., Schenectady. 
Kline, Allan B., former president, American Farm Bureau Federation, Western 

Springs, Ill. 

Knorr, Klaus, Center of International Studies, Princeton University. 

Laurence, William L., science editor, New York Times. 

Lemnitzer, Gen. Lyman L., Vice Chief of the General Staff, United States Army. 
Luntz, Jerome D., editor, Nucleonics, McGraw-Hill Publishing Co., New York. 
Lyman, A. L., president, California Research Corp., San Francisco. 

Marks, Herbert S., Marks & Trowbridge, Washington, D. C. 

Menke, John R., president, Nuclear Development Corporation of America, White 

Plains, N. Y. 

Mullenbach, Philip, the Twentieth Century Fund, Washington, D. C. 

Murphy, Arthur W., Hughes, Hubbard, Blair & Reed, New York. 

Netschert, Bruce, Resources for the Future, Inc., Washington, D. C. 

Nichols, Calvin, executive director, World Affairs Council of Northern Califor- 
nia, San Francisco. 

Old, Bruce S., vice president, Arthur D. Little, Inc., Cambridge, Mass. 

Oppenheimer, Robert, director, Institute for Advanced Study, Princeton. 

Palfrey, John, professor of law, Columbia University. 

Parcell, Raymond E., Jr., Harriman scholar, Columbia University. 

Penneis, Stuart A., Harriman scholar, Columbia University. 

Peterson, William S., general manager-chief engineer, Department of Water & 

Power, Los Angeles. 

Pike, Sumner, State coordinator, atomic energy development, Lubec, Maine. 

Pollard, Rev. William G., executive director, Oak Ridge Institute of Nuclear 
Studies, Tenn. 

Price, Don K., vice president, Ford Foundation. 

Pulliam, Eugene C., Jr., managing editor, Indianapolis News, Indiana. 

Rabi, I. I., Higgins professor of physics, Columbia University. 

Sigal, Benjamin C., [UE-AFL-CIO, Washington, D. C. 

Slick, Tom, San Antonio, Tex. 

Smyth, Henry D., chairman, board of scientific and engineering research, Prince- 
ton University. 

Sporn, Philip, president, American Gas & Electric Co., New York. 

Stason, E. Blythe, dean, School of Law, University of Michigan. 

Stein, Eric, professor of law, University of Michigan. 

Swift, Adrian, A. W. Swift & Co., Keystone, Okla. 

Vance, Harold S., United States Atomic Energy Commission, Washington, D. C. 

Ward, J. Carlton, Jr., president, Vitro Corporation of America, New York. 

Warren, Dr. Shields, Cancer Research Institute, New England Deaconess Hos- 
pital, Boston, Mass. 

Weaver, Charles H., vice president, Westinghouse Electric Corp., Pittsburgh. 

Whitman, Walter G., Department of chemical engineering, Massachusetts In- 
stitute of Technology. 

Whitmore, Charles H., president, Iowa-Illinois Gas & Electric Co., Davenport, 

Iowa. 

Wilson, Carroll L., president, Metals & Controls Corp., Attleboro, Mass. 
Yates, J. P., senior vice president, Bechtel Corp., San Francisco. 

Chairman Durnam. Thank you very much for your statement. 

Mr. Price, do you have any questions ? 

Representative Price. I have no questions at this time, Mr. Chair- 
man. 

Chairman Durnam. Mr. Sigal, I believe that under the present 
procedure of the law with respect to site selection, the Committee does 
have the authority to take this into consideration as to safety. They 
have turned down one, as you know, probably, in the city of Piqua. 
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Mr. Sieau. I did not mean to imply that the Committee may hot 
advise te a particular application where it finds that the site ig 
not an appropriate one, and the Commission may turn it down. What 
I am saying, as Dr. Wolman pointed out in his testimony, is that the 
Commission and the Committee may be completely boxed by the 

nature of the application. They may feel, for example, that there 
are serious doubts as to the question of site, but nevertheless, taking 
all things into consideration, and since there is no alternative site pro- 
posed by the applic ant, they are willing to go ahead and give a con. 
struction permit in the hope that in the course of construction the 

various safety problems will be solved satisfactorily, and, therefore, 
of course, the site will be a proper one for the given reactor. That j is 
exactly the problem that now exists with respect to the application of 
the Power Reactor Development Co. which is pending before the 
Commission. 

The intervenors, whom I represent in that case, challenged the site 
as well as the reactor itself from the safety point of view. It appeared 
in the testimony of the applicant that they are confident that they will 
be able to solve the safety problems, at least to such an extent that even 
though there may be doubts as to the use of the site selected, doubts 
which were very eloquently set forth by Dr. Wolman in that case, 
the site question will disappear. 

Chairman Durnam. Do you feel that this Safety Committee should 
have final authority on the site? 

Mr. Sicau. If you are referring to the ACRS, that Committee is 
only advisory. 

Chairman Durnam. I understand that the Commission has the an- 
thority and power to overrule them. 

Mr. Sica. Yes. 

Chairman Dcurnam. Do you feel it would be safer to have it ina 
committee that is set up to evaluate safety hazards, that they should 
have the final authority on site selection ? 

Mr. Sicat. When you have a private applicant submitting his ap- 
plication on the basis of a given site, the Committee is without power 
to suggest something else. They do not have alternative sites from 
which to choose. The applicant does not suggest alternative sites. He 
comes in and suggests one site, and the application must be approved 
or disapproved on the basis of that site along with a particular kind 
of reactor that is proposed for that site. 

Again referring to the PRDC case, the Advisory Committee in 
that case in making its report made no reference whatever to the 
site. It simply said that in relation to this site they had certain rec- 
ommendations to make with regard to the reactor itself. Put they 

said nothing about the site. It was not until we came to the hearing, 
and a member of that Committee testified, that all the doubts with 
respect to that site were put on the public record. 

Chairman Durnam. You are talking about the safety committee! 

Mr. Sieau. Yes. That is a real problem, it seems to me, and it 
is not adequately met by the procedures now used with reference 
to action on applications by private industry. When the AEC itself 
builds reactors, or has built them, it has always had a number of 
alternative sites before it for consideration for particular kinds of 
reactors. 


s of 
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The Advisory Committee has, on more than one occasion, said 
to AEC— 


The site that you have selected for this particular kind of reactor we think 
jsnot the best. We suggest you use another site. 

But the Advisory Committee does not have those choices when a 

rivate applicant comes before it and does not give it the choice, 
Beause it has proposed only one site in its application. 

Chairman Duruam. Thank you very much, Mr. Sigal. 

The next witness is Mr. William A. Steiger, vice chairman of the 
committee on patents, National Association of Manufacturers, 


STATEMENT OF WILLIAM A. STEIGER, VICE CHAIRMAN, THE 


COMMITTEE ON PATENTS OF THE NATIONAL ASSOCIATION OF 
MANUFACTURERS 


Mr. Steicer. Thank you, Mr. Chairman. 

Mr. Chairman and members of the committee, my name is William 
A. Steiger. 1 am vice chairman of the committee on patents of the 
National Association of Manufacturers, chairman of that committee’s 
subcommittee on atomic energy, and I am speaking today for that 
association. ‘The National Association of Manufacturers consists of 
22,000 members representing a cross section of all sizes and types of 
business organizations. ‘The patents committee of the National As- 
sociation of Manufacturers has been recognized for many years as 
an active and leading group in its field. 

It is generally recognized that the United States patent system 
has beena major factor in creating the high standard of living which 
prevails in this country. When the 1954 Atomic Energy Act was 
passed, it was the intention of the Congress to stimulate and encour- 
age scientific and industrial progress, as well as wider participation 
in the development and utilization of atomic energy for peaceful 
purposes. However, as the law was enacted, normal patent incentives 
were, in the main, eliminated. It is our understanding that your com- 
mittee recognized the weakness of the patent provisions at the time 
of passage, and that it was the intent of Congress to remedy this sit- 
uation during its next session. However, in the 344 years this act 
has been in effect, no amendments relating to the patent provisions 
have been made and, consequently, proper stimulation and encour- 
agement to American inventors are lacking. 

If this country of ours is to be represented in world affairs by a 
patent position consistent with its inventive contributions, we urge 
that the patent provisions of the act and the Commission’s patent 
policy on Government contracts be revised as soon as possible. More 
specifically, in order to gain a lead in the international scientific race, 
as well as propagandizing our inventive incentives under the Ameri- 
can system, we must reev: aluate the situation. 

There are many indications that, so far as private enterprise is 
concerned, the program needs stimulation. We know that your com- 
mittee is interested in encouraging the investment of private risk 
capital in research and engineering efforts in this field. However, in- 
dustry has found that work in this field requires an unusually large 
investment in research and engineering effort. Traditionally, in- 
dustry has relied upon patents to protect such an investment but, as 
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long as the 1954 act remains as is, the private concern is not encouraged 
to invest its time and money in the atomic field. If it invests in the 
atomic field and obtains patents protecting its development, it hag 
no way of knowing whether such patents are valid. In other words, 
Section 155: Prior Art of the 1954 act is a radical departure from our 
established patent system and creates a hopeless condition as to the 
evaluation of any patent issued in this art. Moreover, there is the 
threat of compulsory licensing which hangs over any patent as a po- 
tential devaluation factor. Therefore, while the 1954 act was passed 
with the expectation that it would stimulate investment of private 
risk capital, this and other patent provisions are inconsistent with 
those worthy objectives. 

As a consequence, most research and development being presently 
carried on in this field is supported partly or entirely with Govern- 
ment funds. While this country has been the world leader in research, 
development, and money invested, it has, sad to relate, a poor patent 
position. Again, this results from the provisions of the act, and par- 
ticularly Section 152: Inventions Conceived During Commission 
Contracts. 

Under this provision, all inventions made or conceived under any 
contract, subcontract arrangement, or other relationship with the 
Commission shall be deemed to have been made by the Commission, 
Consequently, thousands of invention disclosures sent by Government 
contractors to the Commission go “down the drain.” The Commission 
is in no position to apply for patents or develop these ideas except in 
a few cases. On the other hand, there is no incentive for the contractor 
to spend time and money developing these ideas, because he has no 
assurance of patent protection for his investment. 

In most cases, the Government does not want a patent but, at the 
same time, the contractor cannot have it. In those few cases where 
the Government obtains a United States patent, such patent really 
represents an empty gesture, because we have the spectacle of our 
Government granting to itself an exclusive right which it really has 
no use for. ‘These patents serve only as publications; they are not 
useful in their intended way to protect investment in research and 
development, nor are they useful to protect the investment of public 
funds in this type of work. This situation, going on year after year, 
can only have one result; namely, the future patent position in atomic 
energy will reside primarily with foreign nationals, who secure patent 
protection in this country with relative ease while inventors here are 
largely obliged to forgo their just rights. 

There is a provision in section 152 of the act which gives the Con- 
mission the right to waive its claims to any invention or discovery 
made under or in connection with a Government contract. However, 
the waiver provision has been used very sparingly, as one would 
expect. We find no fault with the administration of the Commission 
because, in view of the law and the possible thinking of your com- 
mittee, an employee of the Commission would appear to be justified 
in his extreme conservatism. An issued patent establishes, for all 
the world to see, the name or names of the individuals making that 
particular contribution. In the years to come, the history of the 
development of atomic energy for peaceful purposes will be predi- 
cated on the record, on patent history to a large extent. We, there- 


1957 
the 

Uni 
erg) 
Aut 
tain 
can 
is f; 
but 
= 
fore 
mar 
ent 
cou 
suc] 
free 





ery 
ver, 
yuld 
sion 
om- 
fied 
all 
that 

the 
edi- 
ere- 


ATOMIC ENERGY INDUSTRY 423 


fore, recommend that two things be done; namely, (1) remove from 
the 1954 act the limitations on the patenting of inventions in this field, 
and (2) change the present patent policies with respect to the Gov- 
ernment-supported contracts. 

The patent provisions of Government contracts should be altered 
to provide greater encouragement and stimulation to Government 
contractors. With such changes, this country can develop a patent 
position consistent with its contributions. This can be done by per- 
mitting the contractor to file and obtain patents at his own expense 
covering inventions made by him in the course of the work. Title to 
such patents should reside in the contractor subject to a free, non- 
exclusive license to the Government to make, or have made for it, 
apparatus covered by such patents. These are all the rights that 
the Government requires as they insure the Government complete 
freedom of use. In this way, inventions of value will not “go down 
the drain” and development of many of these ideas with private risk 
capital will be encouraged. Such a policy would be consistent with 
the purposes of the act. 

It has been said that our Government requires ownership of patents 
in order to negotiate with foreign governments. However, it would 
appear that the many inventions made by Government employees in 
Government laboratories should provide the Commission with ade- 
quate values on which to build a United States Government negotiat- 
ing position. Our extensive Government developments should more 
than match the contributions of foreign countries. 

Under section 152 of the act, the Commission has the right to take 
the Government contractor’s foreign-patent rights as well as the do- 
mestic. Consequently, United States manufacturers are unable to 
develop a foreign-patent situation of value such as would aid him in 
selling abroad or which might aid him in offsetting the patent rights 
of foreign nationals. 

While foreign governments and foreign nationals are working 
feverishly to establish strong patent positions, the United States is 
permitting its foreign-patent position to go largely by default. A 
search made by a member of NAM from October 1956 to October 
1957 in Belgium showed 128 patents granted during that period in 
the atomic-energy field. Of these 123 patents, 5 were assigned to 
United States corporations and 10 to the United States Atomic En- 
ergy Commission. The British United Kingdom Atomic Energy 
Authority has four times that many. The remaining 108 were ob- 
tained by foreign companies or foreign governments. The Ameri- 
can manufacturer endeavoring to do business in foreign countries 
is faced not only with the patents competition of foreign companies 
but by foreign governments as well. 

The treaties or arrangements which our country has made with 
foreign governments are of little assistance to the United States 
manufacturer who is endeavoring to do business abroad on a private- 
enterprise basis. Government contractors should, therefore, be en- 
couraged to obtain foreign patents at their own expense. ‘Title to 
such patents would reside in the contractor, subject again to a 
free, nonexclusive license to the United States Government such as 
mentioned heretofore. 

We urge, therefore, that Government contracts be so written as 
to encourage contractors to develop patent situations at their own 
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expense in foreign countries. Such a comprehensive foreign-patent 
situation would comprise a most effective means for demonstrat 
the technical contributions of the United States to the world. Fy. 
ther, it would facilitate sales of apparatus by American manufae. 
turers abroad and the licensing of foreign manufacturers. It would 
add encouragement to United States investments abroad. 

When the patent provisions of the 1954 act were drawn, the cop. 
ditions obtaining were quite different from those of today. At that 
time, it was feared that a few companies who had been on the inside 
of this development might monopolize this business. ‘Today, many. 
facturers are not fearful of such a situation, particularly in view of 
antitrust implications. It was also felt that a few of these insiders 
might obtain a patent situation dominating the entire industry; 
hence, compulsory licensing. As the fundamentals of atomic energy 
are well known, the inventions that are being made are necessarily 
confined to improvements. When a manufacturer is prevented from 
copying a patented device, he is compelled to do original develop- 
ment work to avoid the patent. This process of designing around 
the patents of others gives the public a choice of a number of differ. 
ent designs, and frequently results in many improvements being made 
over the first device on the market. Hence, the compulsory-licensing 
provisions, which are contrary to our traditional patent laws, are also 
contrary to the intent and purposes of the act. 

It is, therefore, the recommendation of the National Association of 
Manufacturers that the Atomic Energy Act of 1954 be revised so as 
to place investors and Government contractors in this field in the same 
position, patentwise, as in any other field. Only by providing such 
stimulation will the United States maintain world leadership. To 
this end, we recommend that: 

1. All reference to patents be deleted from the Atomic Energy Act of 
1954 except those provisions relating to weapons, secrecy, or compensa- 
tion, so that, in the nonweapon field, there will be a uniform patent law 
applicable to all inventions. 

2. The contracting procedure of the Commission be revised to afford 
the contractor ownership of United States and foreign patents cover. 
ing inventions and discoveries arising out of or resulting from Gov- 
ernment contracts, such ownership to be subject to a free, nonexclusive 
license to the United States Government to make or have made for 
governmental purposes. 

Chairman Durnam. Thank you very much, Mr. Steiger. I am sorry 
that the gentleman who is handling the subcommittee on this part of 
the act had to be away from the city this afternoon, because I am sure 
he had some questions that he wanted to ask you on this very matter. 
The provision in the act expires in 1959 with regard to this matter of 
patents and compulsory cross-licensing ? 

Mr. Sreicer. Yes, sir; that is correct. 

Chairman Durnam. As you know, it has not been used, and there 
have been no applicants. 

Mr. Steiger. Yes. 

Chairman Duruam. I think we were told the other day that there 
has not been one under this provision. 

Mr. Sreicer. I think the big problem, Mr. Chairman, if I may say 
so, the way we are going is just a shame, because this country has con- 
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tributed more to this art than any other country in the world. On the 
other hand, it has very little to show for it, patentwise. 

They way it is operating is that, under this act and under this regula- 
tion of the Commission, the Government does not want the patent and 
they will not let the contractor have it. So, as a result, nobody gets a 
patent. The foreigners got the patent. These inventions are sent to 
the Commission. ‘The Commission does not have the staff or money 
topatent them in this country or abroad, so they just go down the drain. 

Naturally, the private manufacturer will not spend money to patent 
them, or he will not spend money in research and development unless 
he knows he is going to get something to protect his investment. It is 
becoming more and more apparent all the time that this country will 
have no patent position to speak of in this art. Unless this thing is 
changed, that will be the position this country will find itself in, and 
it is already late. 

Representative Price. It may be that amendments to the patent 
provisions of the 1954 act will be required, but I certainly do not 
think we have arrived at the stage where we can throw the door wide 
open on the matter of patents. After all, the patent provisions were 
put in the act to protect all American industry and to prevent dis- 
crimination within the ranks of industry on important patents in a 
program where the major part of the financing has come from the 
Federal Government. I do not think it is as simple as you state in 
your presentation, Mr. Steiger. 1 think it is something that calls for 
reconsideration; yes, but I think the reconsideration should be based 
on whether or not we are giving full protection to all American in- 
dustry and not just a few who may have had the privilege of partic- 
ipating in this program up to this point. 

Mr. Sreicer. I would say, Mr. Price, from everything we can find 
in our association, the manufacturers are not worried about that. 
Every manufacturer feels he can take care of himself. It is not just 
the few. There are thousands in this business, as you realize. Per- 
haps not as prime contractors. 

Representative Prick. I agree with you, probably we should look 
over the patent section of this law, but 1 think we should have in 
mind, when we do, the protection of all American industry. 

Mr. Sreicer. I think we agree with that. 

Representative Price. That there should be no discrimination at 
all in this field of patents so that one group which has been in the 
program a long time might have a considerable advantage over others. 

Mr. Sreicer. I think we agree with that. 

Representative Pricer. I think the subject has been one that has 
worried this committee for some time. We have seen little effort, in 
our opinion, to do much with the present patent provisions. We 
agree with you there. There has been much laxity in that regard. I 
think it is high time we do reconsider the patent provisions of this 
law, either to tighten them up or do whatever is necessary to protect 
the art as far as we can possibly protect it with patent provisions, and 
to protect the rights and interests of all industry without any dis- 
crimination. 

Chairman Durnam. I can see your point, of course. The patent 
laws are too complicated for me, as an ordinary layman. One of your 
complaints is the fact that the foreign people who are in this business 


24041—5&--—-—28 











426 ATOMIC ENERGY INDUSTRY 
are filing for patents and the AEC is not taking advant: age of its 
authority to file for the American contractor, whoever he is. 

Mr. Sreitcer. That is right. 

Representative Price. I think it is only natural that we would have 
an unusual situation, because this is an unusual program. It is a little 
different than the arrangement between the Defense Establishment 
and industry, because they deal with established concerns who had 
been in the : aviation business before the Government itself was in the 
business. Here, the preponderance of information is coming from 
the Government to the industry. It is an unusual situation and, 
naturally, calls for unusual action. The situation is not quite analo- 
gous. We just do not have the same situations involved. 

Mr. Sreicer. We hope something will be done. 

Representative Price. We hope that it will, too. 

Mr. Sreicer. It is going down the drain now. 

Representative Price. It is something that will call for further at- 
tention of the committee. 

Mr. Sreicer. It is not in the interest of the country, the manufac- 
turers, or anybody, the way things are going. 

Representative Price. We have been concerned about the matter 
of American ideas not being the ones that are patented in the overseas 
areas. We have been greatly concerned about that. It has caused a 
considerable amount of worry. In any correction we make, we want 
to be sure that there is not any favoritism shown toward those who 
have been fortunate to be in this program as against those who hoped 
they might be in but were never able to get in. We are thinking of 
all industry. ' 

Mr. Sreicrer. I think the same thing is happening in this country, 
too, Mr. Price, except that, in Belgium, the patents issue very quickly, 
So, it is easier to see the Belgium patent situation, whereas you know 
that it takes several years to have patents issue in this country. 

Representative Price. That should not have been necessary. I do 
not think there is a basis for saying that the Commission did not have 
the finances to do it, because the Commission could have gotten the 
finances. I think it was a matter of lack of interest on their part. 

Chairman Durnam. It was their discretion, which they have not 
exercised. 

Representative Price. They have not exercised the discretion they 
have within the provisions of the law. I think you have raised a 
good point on these patents. We have been a little bit disappointed 
at the discretionary powers which were not exercised to protect the 
American industry and the American Government in the filing of 
these patents overseas. 

Mr. Sreicer. I think there is one problem I might call you gentle- 
men’s attention to, and that is, usually, a patent attorney, when he 
files a patent application for an invention, discusses it closely with 
the inventor. I think as long as you have a situation where a man 
sits in Washington and tries to file a patent application for an in- 
ventor in Iowa, that he has never talked to, you have a difficult 
situation. 

Representative Price. Whatever is done, I hope it is done for the 
protection of all industry and for the Government and for the tax- 
payers of the country. 
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That is all I have, Mr. Chairman. 

Chairman Durnam. Mr. Toll. 

Mr. Toru. The Chairman has asked me to state for the record that 
the Commission has informed the Joint Committee that it is making 
a survey of the patent-law provisions and AEC patent policies and 
that the Commission has scheduled public hearings on April 15 for 

ersons to present views on the patent program, ‘and, subsequently, 
the Commission would presumably make rec ommendations to the 
committee as to the patent program and that it would be appropriate 
for committee to consider the subject at that time, perhaps. 

Mr. Sretcer. I think the fundamental difficulty is with the law. 

Chai uirman Durnam. Thank you very much, Mr. Steiger, for bring- 
ing a very impor tant matter to our attention. 

Mr. Streicer. Thank you, gentlemen. 

Chairman Durnam. The committee is adjourned until tomorrow 
morning at 10 o’clock in this room. 

(Thereupon, at 4:10 p. m., gg March 3, 1958, the committee 
was recessed, to reconvene at 10 a. m., Tuesday, Mare h 4, 1958.) 
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DEVELOPMENT, GROWTH, AND STATE OF ATOMIC 
ENERGY INDUSTRY 


TUESDAY, MARCH 4, 1958 


Conecress or THE UNIrep States, 
Jornt ComMItTree ON Atomic ENERGY, 
Washington, D.C. 

The joint committee met at 10 a. m., pursuant to recess, in room 
1334, New House Office Building, Hon. Carl T. Durham (chairman 
of the committee) presiding. 

Present: Representatives Durham, Holifield, Price, and Hosmer. 

Present also: David R. Toll, staff counsel; and George E. Brown, 
Jr, and Richard Smith, staff members, Joint Committee on Atomic 
Energy. 

Chairman Durnam. The committee will come to order. 

This is a continuation of the hearings under section 202 of the 
Atomic Energy Act of 1954, on the development, growth, and state 
of the atomic-energy industry. 

Our first witness this morning is Mr. Francis K. McCune, vice 
president, General Electric Co., and general manager of its atomic- 
products division. 


STATEMENT OF FRANCIS K. McCUNE, VICE PRESIDENT, GENERAL 
ELECTRIC CO. 


Mr. McCune. Good morning, Mr. Chairman. 

I have with me Mr. Kennedy, who is counsel for atomic-products 
division of General Electric Co. 

Chairman Durnam. Weare glad to have him with us. 

You may proceed, Mr. McCune. 

Mr. McCune. I have a written statement which I intend to brief for 
you so that I will meet the 15-minute requirement on my oral testi- 
mony, if I may. 

Chairman Durnam. Well, you do not have to worry about the 15 
minutes. 

Mr. McCune. Would you like me to read it in full, or shall I go 
ahead and brief it? 

Chairman Duruam. You may read it in full. It is not too long. 

Mr. McCune. All right, sir. 

The subject today is the development, growth, and state of the 
atomic-energy industry. Within this I believe we are really con- 
cerned with our international position and whether we continue the 
trend toward a free industry, or revert to greater Government influ- 
ence and control. 
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WHAT GENERAL ELECTRIC HAS DONE 


In the 314 years since the passage of the 1954 act, industry has 
moved effectively toward establishing a base in development, design, 
manufacture, and use of power reactors. 

As part of this picture, General Electric has wholly financed and 
put in operation— 

A plant headquarters for engineering and fabrication of 
reactor components and fuels. Our San Jose facilities represent 
a total investment of approximately $6 million. 

2. A major laboratory for research and development. The 
Vallecitos Atomic Laboratory has been constructed and is now 
in operation. The company has spent approximately $14 million 
for this laboratory, which is the largest privately financed atomic 
research facility in this country. The laboratory contains three 
nuclear test facilities, an experimental physics building, and a 
radioactive materials building. A materials testing reactor is 
now under construction. 

The Vallecitos boiling water reactor is part of this labor: atory. Tt 
began operation on October 24, 1957. This is the country’s—and ] 
believe the world’s—first all privately financed power reactor. 

The company’s atomic power equipment department, which operates 
the San Jose plant and the Vallecitos laboratory, and which is respon- 
sible for our commercial business, is engaged in a number of projects, 
Of these, the largest is the Dresden station for Commonwealth Edison, 

We might briefly go through a series of pictures. In the first pic- 
ture all of the buildings except that cut off at the left of the picture 
are exclusively on atomic energy work. 

The second picture is an aerial view of the laboratory with whicha 
number of you are familiar. 

In the right-hand corner is the ground preparation and initial con- 
struction work for our materials testing reactor. 

The third is the Vallecitos boiling water reactor. 

And the fourth is quite a recent picture at Dresden showing the 
sphere practically completed and the turbine and other buildings 
roofed in, and going right ahead. 

The Dresden plant i is well along and its progress is covered in the 
statement of Mr. Gale, of Commonwealth Edison. The project is on 
or ahead of schedule. Construction is about one- quarter complete. 
Design is about 80 percent complete. As to cost, previous statements 
to the committee and our 1955 cost estimates, which included factors 
for contingencies and for escalation of labor and material costs, are 
still holding up. 

Over the past year our atomic power equipment department has 
prepared proposals for numerous other projects. One of these is 
covered by the recent announcement of Pacific Gas & Electric Co. The 
plant to be built for Pacific Gas & Electric represents major technical 
progress. As announced. we hope it will lead to another and larger 
step which Pacific Gas & Electric is contemplating. 

In total, General Electric is going ahead in the atomic field with 
solid, substantial, costly programs. 

T would like now to turn to some of the issues mentioned in your 
invitation to testify in these hearings. Specifically, I would like to 
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discuss acceleration, Commission contract policies, work on the ther- 
monuclear process, the international situation, and incentives and 


controls. 
T. ACCELERATION 


IS THERE A NEED FOR ACCELERATION ? 


I believe that the demands of the internal economy do not now 
require a new source of energy for electrical power production, and 
will not for many years. This country has a great deal of coal and 
uses it more effectively than any other nation to produce power. 

The international situation may be a different matter. 

Many other countries have fuel needs which are greater than ours. 
Some nations may lead us in use of nuclear fuel unless we employ 
artificial means to speed our undertakings. Artificial means might 
be fear of Government control, or they might be true incentives. I 
believe fear is wrong and in the end would never really produce the 
desired result. 

Do we use the second alternate ?—and if so, how ? 

Acceleration will cost money. If we are pursuing international 
goodwill as distinet from domestic economic objectives, it should be 
the taxpayers’ money which is spent for this goodwill. 

Congress and the executive branch must weigh competing demands 
for increased spending in many areas, atomic : and nonatomic. There 
are many suggested programs for technical accomplishment designed 
to improve our international position. Congress and the executive 
branch must choose a selected few which are likely to be technically 
successful, to have the least negative side effects, to have a major 
favorable impact on the world, and which we can afford. 

Let us examine acceleration in these respects : 

1. My associates and I believe that at least boiling water reactor 
plants can be made economically competitive by a succession of major 
plants backed by a sound continuing development program. 

2. The negative side effects of any acceleration program would only 
arise if talent were diverted which is nec essary elsewhere—and I see 
no signs of this—or if the country reverted to increased government 
direction and control, and possible socialistic competition with in- 
dustry ; I believe this can be avoided if there is a will to do so. 

3. Congress and the executive branch must judge the extent to 
which domestic atomic progress will have a favorable impact on inter- 
national relations. 

4, Congress and the executive branch must consider the cost and 
then make the final determination. 


GOVERNMENT OWNERSHIP AND GOVERN MENT CONTRIBUTION 


I believe that economical power cannot be achieved by development 
alone and that we are not too likely at this stage to achieve any quick 
major conceptual breakthrough of the inventive type. 

In my judgment, a number of uneconomical full-scale plants will be 
built before one proves economical. 

As I see it, the least benefits at the most cost would be accomplished 
by full Government ownership because— 
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1. Government ownership means that basic technical decisions 
will be made by a small group on a noncompetitive basis. 

It also means, in many cases, detailed, expensive, and time. 
consuming supervision of the work. The country is likely to 
obtain better results if decisionmaking is decentralized and there 
is room for initiative and competition. 

2. Government ownership opens up the preference issue and 
invites a public private power controversy. Building plants at 
Commission sites to avoid this denies existing utilities the oppor- 
tunity to gain vitally needed experience. 

. Government ownership would leave industry in a state of 
une el uinty as to the long-range roles of Government and indus- 
try. It would discour: age private effort. 

Must Government contribution call for detailed, time-consuming 
Government supervision? Not if Congress doesn’t require it. There 
is no need for such supervision if Congress clearly defines objectives 
because progress can be measured against these objectives. Govern- 
ment controls beyond a necessary minimum can defeat the congres- 
sional purpose rather than promote it. 


PLUTONIUM PRICES 


Alternate acceleration devices are artificially low AEC charges for 
fuel material or artificially high buy-back prices. However, if such 
incentives are to be but temporary, they tend to warp the tec hnology. 

I believe that AEC fuel charges should be based on a reasonable 
long-term appraisal of the cost of production. Equally I believe that 
if the country needs plutonium for weapons or weapons stockpile, the 
Commission should pay weapons value. Otherwise, the Commission 
should pay fuel value. 

I would like to elaborate somewhat on this latter point. 

If the Government determines that the country requires more fission- 
able material for weapons purposes, then the law might be amended 
to permit the Commission to provide long-term assurances as to pur- 
chase of plutonium at prices which fairly reflect its value for weapons 
purposes. 

The prices established could be based on the Government’s actual 
cost of production of plutonium, as determined from time to time, with 
adjustments for Federal income taxes, charges on fuel and interest on 
capital. The Government would be obtaining plutonium substantially 
at its present costs to the taxpayer. 

At the same time, the plutonium credit would make construction of 
nuclear plants more attractive financially. I would hope that any such 
program would be worked out in cooperaton with the power industry. 

In concluding on this acceleration point, let me say : 

An acceleration program will cost money and must be weighed 
against other ways to spend money. If considered necessary it can 
and should be accomplished more cheaply and with less disruption 
than by Government ownership and ¢ ential, 


Il. Commission Contract Pouicres 


You have invited comment on Commission contract policies and par- 
ticularly on fee and cost reimbursement policies. 
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The national policy in Commission work is to place basic reliance 
on private industry. Profit is an essential ingredient of the private 
mdustrial system. Commission policies on compensation of contrac- 
tors should properly recognize this. 

Business has many responsibilities—to its owners, to its employees, 
to its customers, to its suppliers, to its community neighbors, to the 
general public, and, not least of all, to the national defense. 

But in our system, business cannot perform any of its responsi- 
bilities unless its contributions are rewarded by ‘profits. Without 
profits no business enterprise can continue to exist, much less provide 
a return for its shareowners, or attract essential new capital, or main- 
tain programs of research and development. This country’s present 
industrial competence is based on past profits. 

In undertaking work for the Government, any company like Gen- 
eral Electric is obliged to devote to the work valuable and scarce re- 
sources of managerial and technical personnel. In doing so, it fore- 
goes the opportunity to employ these people in commercial business 
where experience shows that the prospect of a return is far more in- 
viting. It is on the talents and efforts of such people that the Com- 
mission and the country must rely. 

The fees paid by the Government should provide reasonable com- 
pensation for the managerial and technical contribution made by the 
contractor. 

It seems likely that for quite a long period of years Government- 
financed work will constitute a considerable part of this country’s 
total industrial effort. 

In performing this work, the Nation will have to rely on the eifec- 
tive functioning of private industry. This country’s private indus- 
trial system functions best if there exist the incentives and rewards 
which are the key to its success in the past. 

I believe that most rapid progress would come from use of the same 
incentives. 

The Defense Department has established fee and cost reimburse- 
ment policies which come much closer to ———- these consider- 
ations than do AEC practices. There is a greater readiness to pro- 
vide fees which bear a more reasonable rel: secu to the value of 
the contractor’s contribution. There is also a greater readiness to 
allow for real, even if indirect, costs in performing Government 
work. 

It should be emphasized that unless indirect costs are properly 
reimbursed, so-called fees are not a measure of profit. They may 
simply conceal the fact that work is being performed at no profit or 
at anominal profit. 

Yet even in the area of the Defense Department, industry gener- 
ally believes that true profit is so low as to make such business mar- 
ginal. We believe that during the past 10 years there has been an 
erosion of the incentives which attract our most qualified concerns to 
Government work. 

A number of companies have been willing to take on Commission 
work at a loss or at no profit or at a nominal profit. In part this 
has been because of patriotic motives. In part it has been because 
the dual system of Government monopoly and secrecy produced a 
situation in which for years the only way to obtain access to vitally 
important. tec hnology was to become a Commission contractor. 
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Today it is still] true, although to a lesser degree, that the Commis. 
sion has a dominant role in the atomic market. 

As I have indicated, one of the most valuable assets of any enter. 
prise is its resources of managerial and technical personnel. Pres. 
ently, General Electric, for example, employs in Defense Department 
work four times as many technical graduates per dollar of sales as jt 
employs in commercial work. ‘The comparable ratio for Commission 
work is not 4 to 1, but 8 to 1. Can industry be expected indefinite] 
to utilize these scarce and valuable resources of people for little or 
no return ¢ 

None of this is said critically. .A number of historical factors haye 
contributed to bringing about the current situation. 

Also, the Commission has an obligation to make bargains which 
are reasonable from the taxpayer’s point of view. But we have 
reached a time when a reappraisal by the Commission of its policies 
in compensating contractors is in order. I understand such a re. 
appraisal by the Commission is in progress and am much heartened 
by this fact. 



















IT. 


THERMONUCLEAR Power 








We at General Electric share the opinions about the prospects for 
thermonuclear power which have been expressed by the Commission 
on many occasions. We are impressed by the virtually inexhaustible 
energy source which thermonuclear power would provide, by the 

potential relative freedom of a thermonuclear powerplant from prob- 
ee of radioactivity, and by the possibility of directly converting 
part of the heat generated by fusion to electricity. 

On the other hand, we can foresee certain types of engineering 
problems in thermonuclear powerplants which could conceivably 
means that these plants, even if technically feasible, would not be able 
to compete economically with fission plants so long as a relatively in- 
expensive supply of fissionable material is available. 

We would not consider it wise at present to curtail in any way our 
efforts to make fission power a commercial reality because of the re- 
mote possibility that fission plants would be rendered obsolete by 
thermonuclear plants in the near future. At the same time, however, 
because we are vitally interested in new and improved methods for the 
production of power, we are pursuing the study of thermonuclear 
power as a research opportunity. 

In addition, thermonuclear technology as now envisaged is funda- 
mentally an electrical technology. The problems of producing large 
magnetic fields, of controlling electrical discharges in gases, and of 
storing and switching large amounts of electrical power are ones 
which we in the electrical industry have studied for many decades. 
Hence, we feel that our industry and our company have the back- 
ground and competence which will enable us to play important roles 
in the development of thermonuclear power. 

The participation of General Electric in thermonuclear research is 
of two types: 

First, we are engaged in certain activities which are financed by the 
Commission ; 

Second, we have initiated an entirely self-funded fusion research 
program which, though modest in size, is expected to make a substan- 
tial contribution to thermonuclear technology. 
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mis. Our willingness to go ahead with our privately financed program 
expresses our conviction that fusion power, as well as fission power, 
iter. an in the long run be most effectively and economically brought to 
res- | maturity if a major role is played by industrial organizations that 
hent | hope to profit by the ultimate commercial application. 
AS It Our decision also expresses our belief that it is the intent of Con- 
Sion mess to preserve the traditional framework of incentives and oppor- 
tely | tunities which justify and stimulate the risking of substantial private 
or | capital in new enterprises. 
The General Electric supported research in thermonuclear processes 
lave =| js being carried on in the General Electric Research Laboratory in 
Schenectady, N. Y. The research laboratory group has been engaged 
uch in studies to determine those areas of thermonuclear research where 
Ve they are best qualified to contribute, in assembling equipment, and in 
cles | initiating experimentation. It is our hope and expectation that the 
7 work of this group will significantly enhance the national stature in 
ned thermonuclear development. 
The civilian access program makes it possible for our scientists to 
obtain information from the Commission in the category of thermo- 
f nuclear processes. Because of the extensive thermonuclear research 
= now in progress under Commission sponsorship, and in Great Britain, 
ble and because of the rapid development of new concepts and viewpoints, 
the the timeliness and completeness of the information available to us is 
é particularly pertinent. Mid Habe 
. We are appreciative of the Commission’s efforts to supplement the 
ng topical reports available to the civilian access permittees by making it 
aa possible for us to visit their Sherwood laboratories on appropriate 
oly occasions and for recently conducting a briefing meeting in Princeton 
ble for the civilian access permittees. We hope that the Commission will 
i find practical ways of increasing the frequency and scope of such 
meetings. 
em We furthermore would welcome consideration on the part of the 
sae Commission of methods for reducing the time required for technical 
by reports to be made available. : hes 
- Continued attention on the part of the Commission to the problem of 
he dissemination to legitimately interested organizations of information 
- obtained in its own program or through exchanges under the agreement 
with the United Kingdom, is essential to establishing in the field of 
thermonuclear processes the atmosphere of free scientific interchange 
> characteristic of other areas of industrial technology in which the 
nf United States has led the world. 
7 LV. InrerNATIONAL PROsPECTS 
k- You have invited comments on the international situation. Here I 
6 believe we must recognize candidly the major obstacles to the develop- 
ment of a substantial international market. The fact is that except 
Is for Britain, and possibly Russia, major atomic power development in 
other countries is still in the research, development, and planning 
16 stage. 
A number of factors account for this: 
h 1. Foreign customers are, in many cases, reluctant to make 





major investments in plants, the economics of which are still 
unproved. ‘They are uncertain as to whether any tyne is °° 
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economic, and as to how United States types stack up againg 
British designs. These uncertainties make for delay in actually 
ordering equipment and beginning work. j 

2. The normal complications of doing any kind of busines 
abroad are, in the case of the atom, compounded by a number of 
additional governmental and intergovernmental problems 
Working out solutions to these problems has been a slow process 

3. There are still no generally applicable solutions to the liability 
question. ‘ 

4. As far as United States designs using enriched fuel are cop. 
cerned, many foreign customers desire from our Government long 
term assurances as to— 

(a) Availability and prices of fuel; 
(6) Repurchase of plutonium at firm prices; and 
(c) Availability and charges for reprocessing services. 

5. There are financing problems in some cases, and dollar short. 
age problems in others. 

6. I think that it is unlikely that over any long period of time 
this country will supply to advance countries a major part of 
their nuclear powerplant equipment, any more than we now sup- 
ply a major part of their steam boilers, their turbines, their 
forges, or their ships. The United States is a high cost producer 
of capital equipment. Moreover, other advanced countries have 
the will and the resources to develop engineering and manufae- 
turing capabilities of their own. 


V. INCENTIVES AND ConrROLS 


I would like in closing to emphasize some general factors I think 
important and which bear on the problem of reversion to increased 
Government control or continued progress toward a normal industrial 
pattern. 

If we lag behind in any program you consider needed by this cou- 
try, let us look at three factors: 

1. Are the objectives clear or hidden in secrecy or vacillation? 

2. Is the program organized so as to use the strengths of our 
industrial system? Or does industry have to conform to detailed 
controls as in a planned economy ? 

3. What are the comparative incentives of the program—and 
particularly profit—as compared to other activities also considered 
needed by our country ? 

I believe lagging programs usually are tangled in one or more of 
these three problems. 

Let me here introduce a concept about which I believe many of us 
in industry are too reticent before you. 

This country has fewer people than Russia and no more natural 
resources. We are concerned about our comparative performance in 
education. Stacked up against our rivals, where are we strong? The 
answer is, in our industrial system. 

What has sparked our tremendously productive industry? Hope 
of reward in the form of profit, combined with decentralized planning 
and hence real competition. 
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I believe that we will make much faster progress if we rely on the 
incentives which account for our past progress, rather than try to 
ycomplish our aims by elaborate Government controls. 

The point is not that there should be no controls, but that they 
should not exceed what is required to carry out your objectives. 

All Government spending is to purchase something and we should 
keep our eye on the purchase and its worth. Generally, Government 
control should be simply the necessary authority to make a good 
urchase. It varies by the purchase to be made. In every event, 
Geover, it should be the minimum adequate to make the value 
determination. 

All beyond this is triply wasteful, in Government costs, in increased 
industrial costs, and in the irreplaceable value, time. 

These are principles. As I see it, they indicate as proper the whole 
range from detailed control where objectives are unavoidably in a state 
of flux to a very minimum as I advocate in the race for economic 
dectric power, where it should be possible to lay out a long-term 
objective and measure progress periodically. 

Under the free-enterprise pattern, our industrial system out pro- 
duces Russia many times. Let’s recognize this strength, and use it 
at its highest effectiveness for the national good. 

Chairman Durnam. Thank you very much, Mr. McCune. You 
have discussed the matter very thoroughly and have brought out some 
very interesting points. 

Mr. Holifield, do you have any questions? 

Representative Hoxirrecp. Yes, Mr. Chairman. 

On page 2 of your opening statement, Mr. McCune, you speak of the 
Vallecitos boiling water reactor. What was the cost to the company of 
that reactor ¢ 

Mr. McCune. The cost to the company of the reactor? 

Representative Hoxirretp. Yes. 

Mr. McCune. I think we have made a public announcement on that. 

Representative Honrrreicp. I think you have. I have just forgotten. 

Mr. McCune. It is in the order of about $214 million. We did 
make an announcement of the cost. I do not have it in my head at 
the moment. 

Representative Hoxirretp. About $214 million? 

Mr. McCune. About $214 to $3 million. 

At the time we made the announcement we explained what that 
meant. 

For example, that did not include the site, which is part of our 
laboratory, and so forth. 

Representative Hotrrretp. What production kilowatt is that? 

Mr. McCune. That plant is designed to produce 5,000 kilowatts 
through a turbine which is owned and operated by the Pacific Gas 
& Electric Co. 

The reactor portion is capable of producing substantially more 
mergy than that. 

Representative Horirietp. With the same core ? 

Mr. McCune. With the same core. It is actually licensed for 
30,000 thermal megawatts now. But we can run the turbine at full 


power and still spill some steam as well. I expect it will go higher, 
substantially higher. 
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Representative Horirretp. You spoke of the announcement of the 
new reactor for the Pacific Gas & Electric Co. I would like to ag, 
you 1 or 2 questions on that. 

Has the GE figured this contract on the basis of making a norma] 
profit ¢ 

Mr. McCune. The General Electric does not have the contract fg 
this plant, Mr. Holifield. 

Representative HoxtirteLp. Does it have for the reactor ? 

Mr. McCune. We are the supplier to Bechtel Corp., which has 
the prime contract. 

Representative Honiretp. The Bechtel people are the ones who ar 
building it 

Mr. McCune. The Bechtel people have a prime contract with the 
Pacific Gas & Electric Co. in the normal way that the business jg 
done and we will be a supplier of equipment to the Bechtel Corp, 

Representative Hotirretp. Have you supplied that to them on the 
regular financial basis ? 

Mr. McCune. Yes. 

Representative Honirietp. In other words, you make a profit on 
those parts you supply them ? 

Mr. McCune. That is not a contribution job. 

Representative: Hotarietp. You-are not contributing to that? 

Mr. McCune. Well 

Representative Hotirretp. I mean you are not making a financial 
contribution / 

Mr. McCune. We are not making a definite financial contribution 
on that specific job, no. 

Representative Hoxtrrecp. On this particular project what is the 
a for the buy back of plutonium? Is it in the nature of 
$12, or $30? 

Mr. McC unE. Mr. Holifield, you will have to ask the Pacific Gas 
& Electric Co. for the figures on plant economy, the overall plant 
cost, on the relative cost of their fuel, which are all figures which 
have been developed by the Pacific Gas & Electric Co. 

Representative Honirretp. You would also include amortization 
and depreciation in that / 

Mr. McCune. All the plant figures have been developed by the 
Pacific Gas & Electric Co. 

Representative Hotivietp. You mentioned the belief that you have 
in the boiling water reactor plant in the future. The committee, of 
course, I think, shares your confidence in that particular type of reac- 
tor, but there are also other ty pes in which other manufacturers seem 
to have equally as strong allegiance to or confidence, such as the 
sodium-type plant that North American is interested in. 

Of course, the committee is faced with the problem of supplying 
authorization money and research and development for all these types 
and the fuels that go along with them. 

Mr. McCunr. You notice I said at least boiling water reactor. | 
meant the “at least.” 

Representative Houirrmetp. You make the following statement: 

Government ownership opens up the preference issue and invites a publie- 
private power controversy. Building plants at commission sites to avoid this 
denies existing utilities the opportunity to gain vitally needed experience. 
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Mr. McCune. I probably should add— 
might deny the opportunity for them to contribute the experience they have. 


Representative Houirrep. It opens up the public-interest problem, 
too, on the other side of the question. 

Spending taxpayers’ dollars to produce 95 percent of the plant, for 
instance, it opens up the problem of the public interest as well. That 
ison the other side of the coin. 

Now, on plutonium prices, you speak of long-term contracts for 
buyback of plutonium. This brings up the problem of Government 
assuming longtime contracts on the basis of an unknown factor of 
predictability as to how much of it we are going to need and for what 
purpose we are going to need it. Sm 

So, assuming the 15-year buyback at $30 on which a company would 
base its financing of its capuital investment assumes a period of time 
there which is long in relation to the speed of advancement of the art. 

It also involves the Government looking into the crystal ball and 
anticipating what it will need down the path of 10 or 15 years from 
now when many things may happen. 

We may not need more material for weapons use. 

We may have enough at that time due to the changing international 
situation. We may or may not be able to develop a fuel value. 

All these things are involved in your suggestion that we have a 
longtime buyback at a price. 

Mr. McCune. You know, Mr. Holifield, I have tried to say this, 
that what I would like to see is the prices of uranium 235, the buyback 
prices, realistic, however that might be. 

If there is a long-term need for plutonium for weapons, then it 
seems to me that plutonium is a commodity that is an important part 
of this activity and the thing to do is to try to get the price right. 

If there is no long-term requirement, it is very clear, I think, that 
anything above the fuel value is a straight subsidy. 

I have said that I do not think we should apply subsidies in order 
to get a value on plutonium which is way out of line because that will 
simply warp the technology. If you put a high enough value on 
plutonium you end up with Hanford-type reactors, which I think are 
more efficient than any other for making plutonium. 

But there is this point: Since industry generally cannot get infor- 
mation as to what the future market is likely to be, industry generally 
does not know what the weapons program is, nor do I think they 
should. 

Representative Horirtetp. Neither does Congress. We cannot pre- 
dict that far in advance. 

Mr. McCune. The question that I think has to be wrestled with is: 
Is it better to let industry guess or to let Congress guess, or for Con- 
gress to make the guess, or just do nothing. 

This is an either-or. I am not telling you how to do this. This is 
an either-or. 

But to the extent that that is not done the question of the value of 
plutonium is a wide-open question to the power industry as I see it. 

Representative Hottrretp. Well, either-or—I think there are other 
alternatives than the Government committing itself to a 15-vear con- 
tract on the buyback of plutonium when it does not know whether it 
will need it, 5, 8,9, or 10 years, or 15 years. 
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Mr. McCune. Well, if it is realistic to think that we need it for 5 
years, then I would suggest that the price for 5 years be set on the 
basis that I said. 

If it is realistic for 10 years or we don’t know, maybe we need 
statement that for 10 years it is this way and then we don’t know, 

Mr. Houirretp. The committee has not been able to get any guid. 
ance on this from either the Commission or the Defense Department, 
any quick objective. 

I am showing you the predicament that the committee is in. 

Mr. McCune. I am not arguing with the committee. I am sayj 
that is one of the unknown variables which affects the speed of the 
program. 

To the extent it is unknown it becomes to some extent a factor 
which delays things. 

Representative Horirmxp. That is riglt. Particularly if you de- 
pend upon building an artificially predicted level of demand when 
vou have no real facts to back you up in setting it and you contract on 
governmental contracts on the basis of a guess in order to achieve 
something other than the main objective, which is to secure a certain 
amount of plutonium. 

In the Edison Electric Institute’s survey of February 21, 1958, the 
following paragraph appears on page 8, and I am going to read 
it to you and ask you if you would like to comment on it: 

The price of plutonium and uranium 233. The buyback price of plutonium 
and uranium 233 can, in the foreseeable future, have a considerable effect on 
the selection of reactor types and fuel cycles. For example, at a buyback 
price of $380 per gram there would be no incentive for the development of re- 
actors which could use plutonium when uranium 235 can be obtained at $17 
per gram or less. At the $30 price, reactors producing plutonium and power 
"an be anticipated in which the net fuel cost will be no more than 1 to 2 mills 
per kilowatt, which compares favorably with conventional fuel costs any- 
where. If the buyback price for plutonium is higher than for uranium 233, 
it will act to the disadvantage of reactors which use thorium as fertile material. 

Do you have any comment to make on that ? 

Mr. McCune. That includes some calculations. Since I have not 
read that specific article, I cannot check the calculations, Mr. Holi- 
fied. 

I think they are saying though, are they not, much of what I have 
been saying that buyback prices have a very substantial effect on the 
business. 

My conclusions on that are, let us as well as we can, get prices to 
truly reflect the long-term picture and they will have a right effect 
on the business, whatever it is. Whether it be U-233 or plutonium, 
or whatever it may be. 

Representative Hoxirteip. In your section on “Incentives and con- 
trols,” you ask three very pertinent questions. The first one: Are 
the objectives clear or hidden in secrecy or vacillation ? 

Certainly the objectives are not clear as far as this committee has 
been able to determine. We have not been able to obtain clear ob- 
jectives. 

Time schedules in regard to prospective reactors of a certain class: 
I agree with you that those three questions you have set out there or 
principles you have set out there, are very important and should be 
answered before we can go ahead. 

That is all, Mr. Chairman. 
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Chairman DurHam. Mr. Hosmer. 

Representative Hosmer. No questions. 

Chairman Duruam. Mr. McCune, on the contract policy which 
you refer to here, AEC had a group together on this licensing pro- 
gram of the entire industry. Do you think such a meeting would be 
io the advantage and desirable to the overall contract policy of the 
Commission ? 

Mr. McCune. I believe that meetings between the industry and 
the Commission would be quite helpful. I think the people on the Com- 
mission side are not one bit different from the people on the industrial 
side. They are just as intelligent ; I hope both sides are just as honest— 
Jam sure they are. 

Whenever you have a difference of opinion, then your experience 
has led you to different conclusions. The only way you fix that up to 
get together and talk ov . your experiences. 

Chairman Dvruam. I do not think that the Commission has at 
least said anything, or announced anything, like that in the future 
so far as I know. 

Do you know whether they have, or not, or are thinking of such? 

It seems to me a good idea on this policy of licensing, that is why 
[ask the question. 

Mr. McCune. On the policy of licensing 4 

Chairman Duruam. Yes, when they get together to discuss it fully. 

Mr. McCune. We have had some informal discussions. We have 
had a number of informal discussions at which groups have, I am sure, 
said that we thought we could be helpful to the Commission if we 
were consulted on policy. 

As far as I can see, the present Commission is of a disposition to 
accept that and would like to have more of it and we have to get mech- 
anisms arranged so that we can do it. 

Chairman Durnam. You spoke to the matter of trying to promote 
this foreign trade in this atomic field. Do you have any ideas whether 
or not the policy of outright sale or lease would be any advantage to 
industry in promoting business overseas / 

Mr. McCune. Outright sale 

Chairman Durnam. Outright sale to them, or lease. I am speaking 
of fuel. 

Mr. McCune. Of enriched fuel / 

Chairman Durnam. Yes. That seems to be one of the problems that 
has been facing industry over there for quite a number of years. It 
was brought out in discussions before the committee that most of the 
foreign countries were worried because of the fact that they have to 
depend on us for the fuel and long-time commitments. 

They are not going to go ahead with their plants until arrangements 
are made to supply the fuel from some source somewhere. 

Mr. McCune. I think that is of particular importance in connection 
with whether or not they adopt our technology. I have never yet seen 
areactor of any kind which could not be improved by the use of enrich- 
ment. I have no way to determine the figures which would show what 
the cost per installed kilowatt in a several million kilowatt program 
would be of such a plant if provided by E urope. 

But it seems to me inevitable that Europe must go to the lowest 
capital cost way of producing economic power. They must determine 
whether this involves long-term commitments from the United States 

24041—58 
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for enriched fuel, or producing their own plants for making enriched 
fuel, or going the natural uranium route. 

My own belief is that the natural uranium route—and this is simp] 
individual belief—will prove more expensive in capital costs than that 
which can be accomplished by obtaining enriching material from the 
United States at our cost, or possibly providing the plants themselves, 

But I do not have the figures on the latter part because that is clas. 
sified information. 

Chairman Durnam. Of course, the question is before the committeg 
at the present time on this international cooperation, which was part 
of the meeting in Paris last September. 

It seems to me that these programs will pretty nearly bog down 
urless some action is taken at some point. They need the power over 
there. They are going to get the experience somehow by buildi 
the reactors and at the present time they are not in a position, they 
have no incentive, to build reactors to produce power with. 

It seems to me that our industry as well as our own program would 
gain a lot trying to solve this problem over there to get something 
going. 

Mr. McCune. What I put in this testimony is essentially a report 
on the trip of a number of our people to Europe for the purpose of 
obtaining business, but it is intended to report those things which 
people in Europe brought up as deterrents. 

Chairman Duruam. This is your own company’s experience this 
past year? 

Mr. McCune. What I put under this paragraph 4 is what was 
brought up to our people when they visited Europe. 

Chairman Durnam. What do you point to as the primary problem! 
Is it a matter of dollars, or the lack of interest in this development of 
power? 

Mr. McCune. You mean which of these is the most important? 

Chairman Durnam. Yes. 

Mr. McCune. I wish I could give you that specific information. 

I think, No. 1, they are reluctant to make major investment in 
plants, the economics of which is still unproved. That is a major 
point. 

I think the second, that the complications of doing any kind of 
business abroad being compounded by the necessity of reaching work- 
ing agreements between governments, is of great significance. 

Chairman Durnam. You know, the President asked for about 4 
billion this year to help stabilize their economy. 

Do you have any opinion whether we could invest any of this fund 
wisely in carrying out the program ? 

Mr. McCune. My personal belief is that the things that people 
appreciate the most—and I do not think it makes any difference 
whether it is individuals or nations—are the things that they need 
the most. They are generally willing to pay for the things they need 
the most. 

Chairman Duruam. They certainly need energy over there at the 
present time. 

Mr. McCune. So I would doubt whether it was necessary to make 
any billion dollar contribution to get them something that they need 
very badly. 
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When you are talking that type of money, I would expect the net 
result would be something that they did not need so badly. 

Chairman Duruam. Of course, there has been a lot of criticism of 
some of the things we have planned which have not proven so fruitful. 
Itappears to me that any country that expects to advance economically, 
[think it is historic here and in all parts of the world that where they 
have a shortage, they always have a fringe economic condition, they 
do not have a sound economy. 

That is pretty historical, is it not, around the world ? 

Mr. McCune. Yes. 

Chairman Durnam. I feel if we are going to spend the money, 
which we have been doing, we ought to put it in the right spot. 

It seems to me this is one of the spots where it would do some good. 
[am expressing my own opinion, not the committee’s opinion. 

Mr. McCune. It seems to me that is the peculiar responsibility of 
the Congress to choose between the competing demands and to try 
to obtain that which is the most productive for the country. 

Chairman Duruam. Of course, Congress can do a lot of talking 
here about power energy and it has been discussed about as much 
as any other subject in Congress, but we have to look to the people 
in this field, such as you, to come and guide us as to whether or not 
things are worthwhile or no good. 


We try to get the views of the people who are experienced in the 
field. 

Mr. McCune. Maybe a conclusive answer would be this: 

I have little doubt personally that there are a substantial number 
of countries outside the United States who do need and would appre- 
ciate and are appreciating the help they are getting in the atomic 
energy program. I think there are a number of things, such as the 
liability question, the necessity of obtaining time consuming govern- 
mental agreements, the open question as to where they are going to 
get their fuel for the life of the plant which have to be resolved if 
there is to be any speedup in this at all. 

I do not think that money alone is the answer. 

If these are out of the way, then it seems to me the question is do 
we also have to spend very substantial sums of money in this country 
inorder to do this. 

But right now, unless a government such as ourselves were to give 
another government outright something, I think we would still have 
the problems of licensing, which are unknown, and which have held 
ls up in this country, the problems of fuel supply, the problems of 
liability protection on both sides, with us for quite some time to come 
as delaying factors. 

I think until these are fairly clearly resolved, I don’t see how you 
or we can determine, in talking about a program which costs the tax- 
payers a great deal of money, to help in a large or only a small 
amount. 

Chairman Durnam. I was not putting it exactly on the basis of 
one particular program. Let us say you adopted a policy of trying 
tohelp the economic condition of those countries. 

Mr. McCunr. This would help the economic condition of any coun- 
try; that is correct. 
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Chairman Duruam. Speaking of this fuel situation I do not think 
anybody expects it to get any better in Europe. That applies to ajj 
the fossile fuels. 

Mr. Holifield ? 

Representative Hoirtecpb. You have set out in your international 
prospects section, chapter 4, six very important points, Mr. McCune, 
In the preliminary statement I think you made the claim of no im. 
mediate domestic need for the acceleration of this program, and that 
if there be a need for acceleration that it would rest on international 
considerations. 

In your pointing out of some of the problems in paragraph 6, you 
say: 

I think it is unlikely that over any long period of time this country will supply 
to advanced countries a major part of their nuclear power plant equipment, any 
more than we now supply a major part of their steam boilers, their turbines 
their forges, or their ships. The United States is a high cost producer of capital 
equipment. Moreover, other advanced countries have the will and the re 
sources to develop engineering and manufacturing capabilities of their own. 

Are you not in effect saying there that when you consider all the 
factors that are involved there actually is going to be a limited for. 
eign market for American manufac ‘tured reactors. 

Mr. McCune. You notice I qualified that. I said advanced couw- 
tries. 

Representative Houtrtevp. I know that. 

Mr. McCune. In those countries that is my belief. 

Representative Ho.irte.p. Is not the same belief true in the les 
advanced countries because if the engineering capability is developed 
in the advanced countries we would be in competition with them for 
the nonadvanced countries and we would be face to face with a lower 
production cost from a competitive angle. 

So you might as well include the nonadvanced countries as well as 
the advanced countries, as far as the competitive market is concerned, 

Mr. McCune. I think in terms of a market for capital goods, par 
ticularly of this type, there might be three classifications. 

I believe there are many countries whose prime need is money to 
buy the equipment to use electricity. 

You spend a good deal more money for things that use electricity 
than you do for the electricity. 

Then there is another group of countries which have a great need 
for power which have substantial sources of income and dollar in- 
come from foreign products, from coffee, or things of that type, but 
do not have a highly dev eloped heavy industry and they may or may 
not be good mar kets or the United States. 

There is an export market in the United States for certain heavy 
equipment. 

There j is finally the country which has both a highly developed 
economy and a highly developed heavy industry. 

I think we will always have a small percentage of that busines 
in that type of country. 

Representative Hortrretp. Looking at it on the very premises yol 
have stated here, we will be up against a competition of advanced 
countries in their own markets who have a cheaper production cos 
than ours and we would also be up against that same competition I 
the struggle for trade with those countries who are not advanced ant 
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hink | who buy on a competitive market the nuclear reactor, and, therefore, 
Oall | it might be somew hat illusory if we think we are preparing American 
industry for a big export business. 

This might be a temporary shot in the arm while these countries 
ional are obtaining this technology, this capability, but over the long pull 
June, | jt seems to me that your reé soning in paragraph 6 is a correct reason- 
>im- | jng when we compare it with other manufactured articles of other 
that | ountries. 
ional Now, if that line of reasoning is true, I personally think it is, this 

puts us ret ally in the urgency on the basis of not developing an export 
» You | capacity, but it puts it on a struggle for political supremacy, for 
political prestige. 
supply If there be an urgency, I say. As I visualize it, that struggle is 
t, any | with the Soviet Union. 
rbines, Certainly England is one of the free nations and we look upon it 
a from the standpoint of international prestige. If England or the 
United States would win, the free world would win in the development 


% of advanced technology, but the real competition in this field, as I 

I] the | see it, to be established, would be the Soviet people who would use 

| for: | their tec hniques if they develop them for infiltration in the countries, 
first economically and ‘later on in an ideological sense. 

a If our assumption be true, then the competition that we are really 
aiming at is the Russian competition rather than the English com- 
petition it seems to me. 

Do you agree that that is a reasonable premise or reasonable as- 
© Les 


>} sumption ? 

loped Mr. McCune. I believe that what we are talking about in the inter- 
m fot | national field is international prestige. I agree with you that inter- 
lower | jational prestige in the present atmosphere comes from doing things 
hetter, sooner, and more effectively than Russia. 

I think that is the atmosphere we are in. 

Representative Horrrretp. Do you not think that we have to adjust 
» Pa | our thinking on the basis of some type of cooperative effort with the 
British rather than the business as usual competitive principle, allow- 
ing that to apply as we allow it to apply to washing machines and 
.. | other things of a normal manufactured type, that this being an inter- 
Telly | pational urgency based on competition with the Soviet that we should 

have a very close working arrangement with the British and strive 
need | for the supremacy of the free world rather than maintaining this title 
ar ll | competition between the English and ourselves whie *h might slow up 
re, bit | the race to obtain supremacy over the Soviet Union ? 
rm} Mr. McCune. I would like to point out one thing there: that is 

that the British effort is what we in this country would call completely 
heavy | socialized. That is, as I understand the British setup, the British 

Atomic Energy Agency—TI think that is the right term—has es- 
eloped sentially set up a company for this business. This company is like 
the British Electric Energy Authority which operates as a company. 

These companies are wholly Government-owned, however. 

One of the great difficulties of our relationship with Britain is that 
es Yol | in Britain we have a monopolistic company as the representative of 
vancel | their Government and we have a group of industries which are en- 
n C8 | couraged to form cartels. 
10N I Whereas, in this country, our Government is operating as a gov- 
ed ant | emment, 1 hope, I am sure, and not as a corporation owned by the 
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Government, and we are dedicated to the principle not of cartels, but 
of free competition. 

I do not know anything that is going to be harder than to meld 
those two things in an effective effort. 

Representative Houirtevp. Is it true that there is an arm’s length 
arrangement between the English Government and the electric utilit 
manufacturing machinery people because, as I recall, the Englis 
Government charges royalties on Government-owned patents to these 
people. 

Now, there must be a contractual relationship. 

While they are very close together in their operation I cannot see 
that they are being closer than we would be if we subsidizing the 
machinery manufacturers in this country in their export business. 

Then you have a very close tieup of your Government here with 
your local machinery manufacturer, even to the point of subsidy. 

It has been expressed in this hearing by one industrial witness, for 
instance, that the cost per installed kilowatt is $165 for a conventional 
plant and $330 for an atomic plant, that the industrial company would 
make its contract for the $165 cost with a foreign purchaser and the 
Government would step in and pick up the other $165 of capital in- 
vestment. 

This has been one suggestion of American industry. This gives you 
a very close governmental tieup, as close as they have in England, I 
would say. 

Another suggestion that has been made, we have a 15-year buyback 
contract on plutonium at $30 whether we are going to need it in 12, 
13, 15 years from now, or not, and this buyback is in effect a Govern- 
ment subsidy to guarantee them their fuel and part of their capital 
investment. 

So you are in effect setting up under a different form the same type 
or a very close type of governmental industrial concept that they have 
in England. 

We give the industries their patent rights in this country free and 
England charges to their industrial companies a royalty charge on 
the patent rights. 

So it seems to me that you are drawing a very fine line there when 
you try to differentiate between the proposal of a governmental Amer- 
1can industry tieup and the English tieup in Great Britain. 

I see very little difference there. You just approach it from a 
different angle. 

The same results would obtain, which is governmental subsidy of a 
private industry group. 

Mr. McCune. Of course, I do not propose a Government subsidy. 

Representative Hotrrretp. What did you say ? 

Mr. McCune. I was not the one who proposed a Government 
subsidy. 

Representative Hortrretp. You have proposed it in some way. 
You proposed the long-term buyback. 

Mr. McCune. I said provided you need the material. If you need 
the material the long-time buyback is not a subsidy; it might be a 
bargain. 

Representative Hortrretp. On the other hand, we do not know if we 
will need the material. 
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Mr. McCune. If we think we are not going to need it, I think it is 
quite debatable that we should enter into an agreement to buy it back 
abroad at unrealistic prices. 

That is a straight subsidy. If the net result of that is to spend a 
million dollars and buy $2 million of international good will, that is 
a bargain; but that is the kind of a bargain the Government should 
make. 

If you spend $1 million and get a half million dollars’ worth of 
good will, it is a bad bar gain. 

Chairman Duruam. Thank you very much, Mr. McCune. 

Mr. McCune. Thank you, Mr. Chairman. 

(The pictures submitted by Mr. McCune follow :) 


Fal tex 


Aerial view showing progress in construction of the Dresden Station being 
built by General Electric Co. for Commonwealth Edison Co. The Nuclear 


Power Group is participating in this program in association with Common- 
wealth Edison Co. 
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Outside view of General Electric’s Vallecitos boiling water reactor (VBWR). 
The VBWR is part of the General Electric Vallecitos Atomic Power Laboratory. 
A turbine generator provided by Pacific Gas & Electric Co. has been connected 
with this reactor for production of electricity to be distributed through the 
Pacific Gas & Electric system. 
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Aerial view of the General Electric Vallecitos Atomic Power Laboratory. The 
VBWR is located at lower left. The materials testing reactor (GETR) is 
shown under construction at the right. Other facilities (Experimental Physics 
Building, Radioactive Materials Laboratory, nuclear testing facilities, and 
office facilities) are located at the left center. 
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Aerial view of General Electric’s Atomic Power Equipment Department head- 
quarters and manufacturing facilities in San Jose, Calif. 


Chairman Duruam. The next witness is Mr. John Menke, president 
of the Nuclear Development Corporation of America. 


STATEMENT OF JOHN MENKE, PRESIDENT, NUCLEAR DEVELOP- 
MENT CORPORATION OF AMERICA 


Mr. Menxe. I am with Mr. Hamilton this morning. 

Chairman Durnam. We welcome you back before the committee, 
Mr. Menke. Do you havea statement? 

Mr. Menke. Yes, sir. 

Chairman DurHam. You may proceed, Mr. Menke. 

Mr. Menke. My name is John Menke, and I am president of 
Nuclear Development Corporation of America—NDA. 

Before going on with my views about a power program for the fu- 
ture, I would like to express our appreciation. It is far too easy to 
lose sight of the enormous amount that has been achieved in the civil- 
ian atomic power program of the United States in a relatively few 
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years. I would like to express my own strong feelings that the mem- 
bers of the Joint Committee and the members of the C ommission and 
their staffs, have in fact done an outstanding job of public service in 
this field. 

There is much to criticize in detail, but in the overall view I feel I 
must take this opportunity first to express the extremely high regard 
in which I hold the public servants who have arranged and directed 
our program. 

I would like to speak with you on only one topic today—in support 
of a plan of action for a program that would meet our country’s 
obligation for le adership abroad and which might, I think, find sup- 
port in the Joint Committee and at the Atomic E cnergy Commission. 

I shall speak of this plan concretely and as if my company would 
have a significant part in it. We would greatly want the honor and 
responsibility of participating in such a ta isk. But I recommend this 
plan to you whether NDA can have a part in it or not. 

Many of us in industry would a9 to see several different types of 
reactors supported through research, development and design, reactor 
experiments, and first test gener: ations of full-size reactors. The 
United States has begun to “take the Nght-water reactors through 
these first generations. Great Britain has begun to take the eraphite 
reactors through their first generations, too. 

I think it would be technically desirable to take 2 or 3 more types 
of reactors through this progression. A plan for suc h a broad 10- 
year program is attached herewith as a memorandum. However, I 
do not think that it is realistic to undertake the entire broad program 
at once; it will require time and much debate to forge it into useful 
form. 

Instead, I recommend to you a 10-year program directed at hard 
accomplishment of just 1 more reactor- -type now, this time spe- 
cifically directed at our first objective, international leadership and 
help to our allies. We should separate the accomplishment of our 
undisputed first objective from the difficulties of decision in the larger 
program and begin now to get on with the first job. 

To complete the arr ay ‘of reactors accomplished by the Western 
World, we should get started on a firm 10-year program for heavy 

water reactors. T hese reactors should be capable, when necessary, of 
burning natural uranium and should be capable also of delivering 
steam at modern conditions of high temperature and pressure. 

Ordinarily, these reactors might operate more economically with 
very slightly enriched ur anium—under 1 percent enrichment. The 
burned-up fuel discharged from these heavy-water reactors would 
not need to be chemically reprocessed, thus simplifying the fuel cycle 
problems and costs. Such reactors are certain to have strong in- 
ternational and domestic importance. 

The program contemplated would include the basic research and 
development and design work, at least 1 small reactor experiment 
and 1 full-scale plant to be built in the United States, and 2 full- 
scale plants to be built abroad. The cost to the United States is 
estimated at $200 million, which bears a reasonable relationship to 
the almost $1 billion of materials already committed to the inter- 
national program. 

The Atomic Energy Commission would be called upon for low-cost, 
4 percent rentals of fuel and heavy water, for design and development 
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funds, and, I believe and recommend, for 85 percent of the difference 
between the price of the conventional plants and the price of the nu- 
clear plants included in the development program. No further long- 
term fuel subsidies should be grantd. No problem is anticipated in 
this cooperative program with the foreign third-party liability ques- 
tion. 

I would recommend that such a planned, 10-year program for heavy- 
water reactors be cooperative and include, for example, the research 
experience of Argonne Laboratories, the Savannah River and Chalk 
River experience, vand the dev elopment and foreign cooperation expe- 
rience of NDA, and the experience of the ultimate utility users—do- 
mestic, such as the American Gas & Electric Co., and foreign, such as 
the interested groups in Belgium, Germany, and Japan. I “would an- 
ticipate that the utility companies, and especially the foreign ones, 
would have significant numbers of engineers getting training on the 
job. NDA iscurrently engaged in such an international program with 
Belgium; we have come to understand both its difficulties, and they 
are many, and its benefits to all concerned. And those benefits are 
recommended most highly to your attention. 

{quipment suppliers, both domestic and foreign, would also be 
called upon to develop and furnish items appropriate to their expe- 
rience and to participate in the planned program. For example, in 
the case of foreign installations, foreign architect-engineers would 
be employed and foreign equipment procured with the foreign funds 
made available. 

The program would remain open for interested and qualified par- 
ticipants to join at any time. Its purpose and schedule would * a 
published policy document displayed all over the world. The entire 
plan would be consciously coordinated to be a visible and concrete 
program of atoms-for-peace in action. 

I have taken the trouble to review this with one of my associates, 
Dr. Eugene Wigner, and he would like to associate himself with the 
recommendation for an international cooperative program such as I 
have recommended to you. 

Such a coordinated plan to move forward in clear response to our 
international obligations and to meet the needs of our allies would, 
I believe, be a useful and a feasible step now. It would, I believe, 
gather into it the enthusiasm and cooperation of the new Euratom 
and International Atomic Energy Authority organizations. 

I have been asked to be brief. I have appended herewith a memo- 
randum for the record with a fuller discussion of a broad program. 
Such broad programs, also discussed by others, should be the subject 
of careful, unhurried discussion. I strongly recommend the above- 
outlined $200 million heavy-water reactor part of the program to you 
for action now, administered in a manner to complete delivery on the 
promise in the President’s 1953 speech to the United Nations. 

Thank you. 

Chairman Durnam. Without objection, the other part of your 
paper here will be introduced into the record. 

(The material referred to follows :) 

Memorandum to: The members of the Joint Committee on Atomic Energy and 
the members of the United States Atomic Energy Commission 
From: John R. Menke, president, Nuclear Development Corporation of America 


Subject: Suggestions concerning the program for civilian atomic power develop- 
ment 
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INTRODUCTION 


Much credit is deserved by the Joint Committee and the Atomic Energy Com- 
mission for their initiative and foresight in holding their recent informal 
meetings with the atomic energy industry. It has been a considerable privilege 
to be permitted to participate in these meetings. The thoughts which follow here 
have grown out of that participation. They are submitted in writing at the 
invitation of both groups. 

The opportunity to speak on civilian atomic power development in something 
less than a public forum did provide an opportunity for us in the industry to 
speak most freely. It is particularly important to note that the ideas expressed 
in those closed meetings were more temperate and more constructive than many 
of the expressions frequently seen in the public mediums. 

Before going on with my views about a power program for the future, I would 
like to express an appreciation. It is far too easy to lose sight of the enormous 
amount that has been achieved in the civilian atomic power program of the 
United States in a relatively few years. I would like to express my own strong 
feelings that the members of the Joint Committee and the members of the 
Commission and their respective staffs have in fact done an outstanding job of 
public service in this field. There is much to criticize in detail, but in the overall 
view, I feel I must take this opportunity to express the extremely high regard 
in which I hold the public servants who have arranged and directed our 
program. 

It is natural that the time has come for reevaluation and for more planning. 
We are coming to the end of the first 5-year plan for 5 experimental reactors’ 
which was started in 1953. 

The purpose of this memorandum is to contribute to the outline of a plan for 
acceleration of the development of economically useful civilian atomic power. 
The mechanism for acceleration is agreed to be governmental aid, or subsidy. 
I will try to set forth my view of the objectives of such an acceleration, the 
technical substance of a plan, and the administrative mechanics of a subsidy. 


OBJECTIVES 


The objectives, as I see them, of an accelerated civilian atomic power develop- 
ment program are three. 

First, the United States must help its allies, whose energy and fuel situations 
are precarious ; 

Second, the United States must display an even wider international leadership 
in its battle to win the uncommitted countries of the world to our philosophical 
view ; and 

Third, the United States Government must handle its subsidies in the atomic 
power program in such a way as to grow a healthy domestic industry capable 
of meetting the needs of our Nation in the decades ahead. 

No program for development, acceleration, or subsidy can succeed unless it 
meets the tests of all three of these objectives. 


SUBSTANCE OF A PROGRAM 


The main element of a new program must be stability. By this I mean that 
the program must be laid out with completeness and thereafter be able to be 
changed only by a considerable and considerate action. Of course, there must 
be periodic reexamination of the program; this is already provided for by 
annual authorization and budget reviews on the executive branch side and by 
the statutory Joint Committee hearings and the authorizing and appropriations 
hearings on the legislative branch side. The stability needed for planning and 
operations could be accomplished either by a special statute or simply by a 
published program by both the Commission and the Congress. 

It would appear that a sound plan should encompass at least the next 10 
years. It takes 10 years to proceed from an initial feasibility study to an ade- 
quate test on prototype scale of a given reactor concept and then to progress 
through 2 or 3 succeeding generations of improvement. 


1 Experimental boiling water reactor, homogeneous reactor experiment, sodium graphic 
reactor experiment, experimental fast breeder reactor, Shippingport demonstration reactor. 
Subsequent additions: Organic moderated reactor experiment, liquid-mental-fueled reactor 
experiment. 
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There is no adequate or easy kilowatt yardstick for this program. One cannot 
say that the United States should commit itself to build or assist in the building 
of some specific number of megawatts of electric power from atomic energy per 
year. 

In fact, it should be pointed out most strongly that no formula can substitute 
for the judgment of informed men. I frankly fear a formula-type plan because 
I doubt seriously that it will yield a sufficiently flexible and intelligent program. 

The civilian atomic energy power program so far (the 5-year, 1953-58, plan) 
can be characterized as a broad exploratory or reconnaissance effort together 
with a useful first generation of 1 type, the slightly enriched, light-water- 
covled reactor. The new program must continue the exploratory and recon- 
naissance expeditions at a reasonable level. 

Within the 10-year (1958-68) program, at least 3 kinds of action should be 
taken : 

First there is the need to continue the exploration of new concepts. This is 
an activity which must be conducted in two types of organizations. One of 
these is the national laboratories, but these should be limited to significant 
“frontier” research. I suggest they should have a limited role because the 
national laboratories per se do not directly meet our third objective of growing 
a sound, self-supporting domestic industry. The other types of organizaticns 
which should participate strongly in this exploratory activity, but on work 
which is nearer to actual accomplishment than the “frontier,” are the engi- 
neering development and manufacturing companies. 

The second activity which nee:ls to go forward within the 10-year program 
is the construction by the growing reactor industry of appropriate reactor 
experiments to test out the new concepts which have been studied and found 
interesting. (It may not be necessary to build separate experiments for each 
new concept. A way is already being explored in the proposed ARBOR project 
to test a variety of members of the same family of reactors in a single testing 
machine. One should be cautious, however, about embracing this “reactor 
testing reactor” approach too completely. ) 

Finally, there is the obvious third necessary activity. This is the construc- 
tion, again by private industry, of a certain number of generations of large 
reactors, which will test in every regard, including economics, the complete 
reactor concept applied in as nearly commercial a manner as can be done in the 
first generations. As an approximation, I would estimate that it would be 
desiruble to build 2 or 3 or 4 different types of reactors and to build each of 
these on the order of 3 or 4 times in order to arrive at economic nuclear power 
in the United States in 10 years. 

I can confidently recommend at least 2 of these 3 types to be built at full 
scale. One of them is certainly the light water moderated and cooled family 
of reactors which includes the PWR and the BWR, and on whicn we have 
already achieved the first generation. 

A second type which must surely be included to discharge our responsibilities 
abroad is a heavy-water family of reactors. These reactors, I would think, 
would include versions cooled by water, gas, liquid metals, and quite probubly 
steam. Studies of the water-cooled member of this family have been going 
on at Argonne and at Savannah River. A proposal from an industrial group 
is now before the Commission for a gas-Cooled member of this family. My 
own company is carrying forward a liquid-metal-cooled version and has placed 
a proposal before the Commission for an experiment on a steam-cooled version. 
We are now studying the latter steam-cooled, heavy-water reactor jointly with 
the east central nuclear group, at private expense so far. 

Room exists for useful controversy as to what other types should be carried 
through several generations: “Small” reactors, sodium graphite, fast breeder, 
gas graphite, ete. The Reactor Development Division should be asked to re- 
view the above recommendations and to make the third and possibly fourth 
choices to be started in subsequent years. 

A first draft of a proposed schedule for a broad program is appended here- 
with: it is similar to schedules proposed by others. 

It devising the 10-year program, it would be my expectation that it will cost 
on the order of an average of $200 million per year for 10 years; that is roughly 
$2 billion over 10 years. This is similar to other estimates in the industry. 

This is an order of magnitude figure and the Government investment should 
be augmented by private contributions. It would make certain thut at least 
2 million kilowatts of electric capacity would be installed by 1968; my view is 


’ 


that one-half to two-thirds should be foreign installations. This would seem 
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to be a reasonable amount by comparison with other Government activities 
such as highway programs, general foreign aid programs, and nuclear develup- 
ment programs of new propulsion machinery fur military vehicles which have 
obvious ultimate civilian application. 

We need to remember that the reliable availability of adequate supplies of 
electricity in the United States but even more in the countries of our allies 
over the next decades is as much a part of our military strength during that 
period as the planes and the guns and all the other weapons. 


TYPE OF SUBSIDY AND MECHANICS 


There are certain principles which should be followed in devising a new 
type of subsidy. These principles are— 

1. No subsidy should be sv devised or so dispensed that it is automatically 
guaranteed or tends to go on forever. 

2. Any subsidy must be fair; nevertheless, hard choices must be made 
among those who would receive subsidy. The criterion here of what is 
fair is to maintain healthy competition and nut to allow monopoly. But 
competition is better served by 5 to 10 healthy competiturs than by 30 
weak ones. 

2. Any subsidy must be fair; nevertheless, hard choices must be made 
between private power and public power. At least, changes in that ratio 
need not be brought about by the atomic-energy program. 

4. The subsidy must flow because it fulfills a Government requirement, 
not because anyone has a right to it. 

If this is to be an efficient program, it must be planned. This means that 
the Government must choose both what programs it wishes to support with 
subsidy and the organizations to which it wishes to direct subsidy. Not every 
applicant can be allowed to establish a right tu subsidy, but at the same time 
any should be free to come in and try to make his case. Once the uecisions 
are made, however, it must be made difficult to add or subtract from the list 
of chosen instruments. 

The first question raised in devising a policy for the flow of subsidy is: 
Who should receive it? Quite obviously, there are many organizations which 
might choose to receive subsidy if the opportunity were presented to them. The 
criteria for choice should be twofold : 

(a) The fulfillment of the immediate Government purpose to be achieved. 

(b) The growth of a strong industry—always preventing monopoly. 

The viewpoint of fairness should be the long-term best interest of the United 
States and its people, and not equal treatment to all companies. The latter 
position is impossible to administer in any subsidy program. grief account 
might also be taken of each company’s seriousness of purpose as evicenced 
by its private investment in advancing the field and by the proportion of its 
efforts devoted to the field. 

Since it is not primarily the achievement of electric power from atomic 
energy in the United States in the immediate future which we seek, the second 
question is rather easier to answer: Which of the various possible types of 
organizations should receive subsidy? Those which can help us achieve all 
three objectives are those which design, experiment with, and build atomic 
powerplants. These include the national laboratories, private engineering de- 
velopment companies, and equipment manufacturers. (Companies, such as 
Du Pont and Union Carbide, which will not enter the reactor equipment busi- 
ness should not be given the privilege and practice of building reactors because 
such a policy does not match our objective of building a healthy inuustry.) 
The national laboratories, as I have indicated earlier, have an important role. 
But they, too, are not potential manufacturers or designers able to enter into 
a competitive domestic industry in the future. Therefore, the national labora- 
tories must play a limited role. This leaves the commercial engineering develop- 
ment companies and manufacturers. One may also ask who then is to develop 
the operating data which we need for proper economic evaluation. The Atomic 
Energy Commission has had vast experience in obtaining qualified contract 
operators and has shown considerable ability in developing contractual structures 
which provide incentive to these contract operators. 

The next question involved in the mechanics is: Should the subsidy flow 
to the capital portion of the plan or support the reactor operation? It is my 
view that the subsidy should flow mainly to the capital portion of the invest- 
ment by reductions in the sale price through partial subsidy to the manu- 
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facturer. A partial operating subsidy may also be necessary during the test- 
operating period. The fuel-operating costs should be subsidized, if at all, 
for only a short period, under 5 years. Maintenance cost subsidies, if any, are 
more difficult to decide now. 

The last question is: How much of the bill should the Government pay? 
I believe the Government should pay a large fraction (say 85 percent) of the 
difference between conventional and initial atomic-energy plant costs: The 
balance (15 percent) of the differential cost plus the equivalent cost of a 
conventional plant should be paid by the electric utility operator. This does 
not mean, however, that vigorous efforts should not be made to obtain further 
eontributions from private funds where these funds are compatible with the 
objectives and do not result in directing the subsidy into hands not otherwise 
of the Government’s choosing. Cash and a desire to diversify or foolhardiness 
are not the first-rank qualifications of a reactor developer or manufacturer. 

Finally, as an observation, I would like to note that since our first objective 
is to help our allies, our program for the construction of power prototypes 
should include foreign technical participating personnel and should be so ad- 
vised as to permit some significant portions of these plants to be built in 
foreign countries, both allies and neighbors and the uncommitted countries, 
$y a significant portion, I would recommend that Congress make it possible 
for something like two-thirds to be built abroad. 

By working now in Europe and Japan, domestic companies can gain experience 
to be used when atomic power is needed here in the United States. 


Proposed schedule for 1958-68 


{In millions] 





(a) Exploration 
i Total 
1967 1968 | 


Conceptual studies: Av- | 
erage of 20 per year at | | 
250,000 7 5 5 5 5 5 5 5 | 5 5 | | 5 5O 
Experimental studies 
Average of 5 per year at 
$2,000,000 each 10 10 10 10 10 10 10 10 10 | 10 | 10 100 
Reactor experiments: Av- 
erage of 2 per year at 


| i. s + | | 
| | 


1958 | sin | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 





$15,000,000 each_ 30 30 30 30 30 30 | 30 30 30 30 30 300 
Materials_ ‘ 20 20 20 20 20 20 20 20 20 20 20 200 
Physics and engineering 20 20 20 20 20 20 20 20 20 20 20 200 
Operation . 20 20 20 20 20 20 20 20 20 20 20 200 


(6) Hard accomplishments of 4 types by 1968 


OP ROW ain i ccs 1. Slightly enriched, H2O (1958-63): 

5 generations at $50,000,000 each (partially achieved already 250 
750 EMW_---- . 2. Natural, D2O (1958-68): 

5 generations at $75,000,000 each (start in 1958) ____- 375 
ik | fh see 3. 3d type, to be chosen (1962-68): 

4 generations at $50,000,000 each (decision in 1962)_._.._-- : 200 
Se SF nc cncdiwcdsas 4. 4th type (1965-68): 

4 generations, small reactors, $25,000,000 each (decision in 1965) 100 
2,050 EMW__-- — Total_- ; idbomaimemai . 1, 975 


Chairman Durnam. You have a very challenging statement, Mr. 
Menke. 

Coming before the committee and outlining your thinking is very 
helpful to the committee in trying to arrive at the solution of these 
problems. 

Has your company had experience in the heavy water field? 

Mr. Menke. Yes, sir. We are studying three heavy water reactors 
at this time. One is a sodium cooled heavy water reactor for the 
Chugach Electric Association in Alaska. 
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A second steam cooled heavy water reactor for the American Gas & 
Electric and Central Nuclear group bean the third, a small training 
reactor for universities which has heavy water in it. 

Chairman Durnam. Were you here yesterday when Dr. Zinn made 
his talk on the program ? 

Mr. Menke. No, sir; I was not here yesterday, but I have read part 
of the testimony that he gave. 

Chairman Durnam. He was speaking along this line, too. 

Mr. Menxe. I believe he and I have large areas of agreement in 
what ought to be done for nuclear power. 

Chairman DuruaAm. Mr. Holifield ? 

Representative Hoxtrietp. I have no questions, Mr. Chairman. I 
have had no chance to look at his program which he has outlined 
and therefore I cannot question the witness on it at this time, but I 
will look into it very carefully. 

I always appreciate having Dr. Menke before us. I will study your 
program. 

Chairman Duruam. Mr. Hosmer? 

Representative Hosmer. I have two things I would like to ask you 
about, Dr. Menke. 

You have worded your recommendation around the heavy water 
reactor because Nuclear Development Corp. happens to be in that 
field; is that right ? 

Mr. Menke. No, sir; that is not right. I believe that there are 
three important types of thermal neutron reactors. 

Representative Hosmer. You speak of it because you believe it is 
the best ? 

Mr. Menke. Yes, sir. 

My first sentence was that I recommend this program to you, 
whether or not NDA has a part to it. 

Representative Hosmer. If this committee should approve the pro- 
gram, but not the particular reactor you have in mind, maybe a 
gaseous reactor, the principles which you enunciated would apply to 
some other type of reactor ¢ 

Mr. Menke. Yes, sir; they do. That is a separate consideration. 

Representative Hosmer. Now, the other thing I want to ask you 
about is this question of subsidy which is involved in your recom- 
mendation. 

First, I want to ask you a hypothetical question : Suppose you want 
to buy a $2,000 automobile but you only have a thousand dollars. 

My name is Sam. I say, “Well, I am going to help you out. I will 
give you 85 percent of that thousand dollars you haven’t got to make 
the $2,000 purchase. In other words, I will give you $850 if you put 
up your $1,000 and get another $150.” 

So we do that. I give you the money. You go buy the $2,000 
automobile. 

Who gets the subsidy, you or the automobile dealer, from which you 
buy the automobile ? 

Mr. Menxe. Both of us get subsidized. The manufacturer gets the 
advantage of making the sale and the utility customer gets the Yadvan- 
tage of the lower initial capital cost. 

Representative Hosmer. What is that? 

Mr. Menke. He gets the advantage of a lower initial capital cost. 
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Representative Ho.irretp. This man has the automobile in his 
agency anyway. If he did not sell it to you, he would sell it to some- 
body else. He is only getting an indirect subsidy if you want to call it 
that. You have bought the automobile with your money and my 
money from the third party. 

Mr. Menke. Yes. 

Representative Hosmer. You are really getting the benefit of that 
subsidy ; are you not ? 

Mr. Menxe. It is my opinion that both parties are benefiting by 
that subsidy. 

Representative Hosmer. Even the supplier of the dealer ? 

Mr. Menke. Yes, sir. 

Representative Hosmer. Who gets the most subsidy out of it ? 

Mr. Menxe. That is a qualitative question that I do not feel quali- 
fied to answer. I think both parties get a very large benefit out of it. 

Representative Hosmer. You are getting the automobile now, which 
you would not have had otherwise and you are driving around, enjoy- 
ing it, and using it in your business and so forth. 

Do you not think that is a little more benefit? You have a $2,000 
product. Perhaps the dealer only got a $200 profit out of the whole 
thing. 

Mr. Menxe. But the dealer is staying in the business. The dealer 
has had the advantage of the opportunity to build an important piece 
of equipment. 

Representative Hosmer. He is having an advantage of having a 
market ¢ 

Mr. Menxe. Yes, sir. 

Representative Ilosaer. Then there is a splitting, then, of the so- 
called, at least the benefits, whether you want to call them subsidy 

Mr. Menxr. I would call them subsidy. 

Representative Hosmer. All right. 

When we sell one of these reactors to some foreign country under 
your type of arrangement it is actually the foreign | government that 
gets the immediate and direct benefit of the product that is being 
purchased. 

Mr. Menke. Yes, sir. 

Representative Hosmer. And insofar as the American manu- 
facturer, at least part of the plant, he gets a substantial benefit out 
of it? 

Mr. Menke. Yes, sir. 

Representative Hosmer. Do you think there is any way to cut that 
benefit out of the American manufacturer because the whole theory 
and reason for this subsidy is an international one connected with 
the United States prestige abroad involving leadership and being able 
to manufacture over there? 

Mr. Menxe. I would not want to cut out the advantage or the 
practice of getting on with this business before it is economic here. 
That is another lesser motivation. 

Representative Hosmer. In other words, that is part of the price 
we, as a nation, pay for buying international prestige in effect, with 
this so-called subsidy to the foreign country that buys it ? 

Mr. Menxe. We get another ‘advantage. We get the practice of 
exercising ourselves in the industry before it is economic here. 
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Representative Hosmer. You feel that that is worth $200 million? 

Mr. Menke. Yes, sir. 

Representative Hosmer. Let us take that full-scale plant which 
you have suggested be built here in the United States, and assume 
that that is ‘puilt by a private utility and 85 percent of the cost in 
excess of the conventional cost is put up by the Government. 

The private utility then gets the immediate direct benefit ? 

Mr. Menke. Yes. 

Representative Hosmer. Now, what is behind the private utility ? 
I should say the customers are behind the private utility. 

What the utility can obtain by way of rates a percentage of their 
investment. I presume they would not get a percentage of the in- 
vestment on the Government subsidy. 

Therefore, the private utility as such, or its stockholders, are not 
receiving a benefit from this deal. 

Mr. Menxe. They are not receiving a benefit. They are getting 
a penalty from having a too high cost ‘plant i in their territory. They 
are prevented from having that benefit whether it is private or 
public. 

Representative Hosmer. As I gather from your analysis of the 
proposal that it is subsidized, it is a fairly broad subsidy, not alone 
to the original party to the deal, but many of those behind him. 

Mr. Menxe. Yes. 

As a matter of fact, I would like to amplify that point. 

The question of subsidy is a difficult one. I have been asked by 
this committee many times difficult questions on administering the 
subsidy and I have not had the answer. It has troubled me. 

I have gone back to my old economics professor and asked him, 
“How do you handle a subsidy in a fair manner, in a honest and 
fair manner?” 

I must admit he looked at me kind of peculiarly and he asked, 
“What do you mean, ‘fair’? There is nothing fair about any subsidy 
at all to any rec ipient of the subsidy. The question to be answered is: 
Is it fair to the giver of the subsidy? Are you getting more for the 
United States and its people by granting this subsidy, than you would 
have if you did not grant it ?” 

You are buying something useful. 

Representativ e Hosmer. It is not a program of subsidy as such, but 
an incident to a larger program. 

Mr. Menke. E xactly so. 

tepresentative Hosmer. That has estimated benefit if you adopt it? 

Mr. Menke. Exactly so. 

The question of fairness comes to the payor of the subsidy. Is it 
fair to him? The subsidy is never fair to the receiver of such a 
subsidy. 


Representative Hosmer. Your purpose is to develop and accelerate 
atomic energy ? 

Mr. Menxe. My first purpose is to meet our international obliga- 
tions. You have stated my second purpose. 

tepresentative Hosmer. You say in order to do that you have to go 

through these generations of plants, prototypes, research and develop- 
ment, ‘and construction of lar ge-scale plants. 

All right, somebody has to do it if it is going to be done. 
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Mr. Menke. Yes. 

Representative Hosmer. It is either going to be done all by private 
industry or by Government or by, in part, each. 

Mr. Menke. Yes. 

Representative Hosmer. You have a partnership kind of sugges- 
tion ? 

Mr. Menke. Yes. 

Representative Hosmer. If we did not buy that it would not be done 
at all privately, then the other alternative is to be done all by the 
Government. 

Instead of paying $200 million you would be paying in excess of a 
billion dollars or more; is that right? 

Mr. Menke. I believe that the most efficient way of doing it is 
jointly ; yes, Lagree. 

Represent: itive Hosmer. Thank you, Mr. Chairman. 

Chairman Durnam. Thank you very much, Mr. Menke. We ap- 
preciate your coming down before the committee. 

The next witness is Mr. James R. Fairman, senior vice president of 
Consolidated Edison Company of New York, Inc. 

Good morning, Mr. Fairman, we are glad to have you with us. 

Mr. Farrman. I have with me Mr. Arvin E. U pton, counsel to the 
company. 

Chairman Durnam. You may proceed, please. 


STATEMENT OF JAMES F. FAIRMAN, SENIOR VICE PRESIDENT, 
CONSOLIDATED EDISON COMPANY OF NEW YORK, INC. 


Mr. Fatrman. My name is James F. Fairman, and I am senior vice 
president of Consolidated Edison Company of New York, Inc. 

As the members of this committee know, our company was one of 
the first to announce its determination to construct a nuclear gen- 
erating plant. 

We appreciate this opportunity to appear before you today and 
inform you as to the status of our project, located at Indian Point 
in Westchester County, N. Y. 

In our written report to this committee last year we noted that 
problems had arisen in our program and that difficult decisions were 
then being made. We mentioned, for example, a change in the fuel 
element from thorium-uranium metal plates to thorium-uranium 
oxide rods. 

Some of the implications of these changes were broader than we 
realized last February, that is, a year ago. The changed design 
meant increased costs and delay. 

As soon as the design change became definite enough to warrant it, 
we and our contractor, Babcock & Wilcox Co., prepared a new de- 
tailed cost estimate. The new estimate takes into account not only 
increases resulting from design changes, but also the general increase 
in the cost of conventional equipment. and it now seems probable that 
our total plant will cost about $90 million. 

After the revised cost estimate was completed, we negotiated new 
contracts with Babcock & Wilcox for research and development, en- 


gineering, and for the supply of certain reactor equipment and the 
first reactor core 





th 


in 
th 


‘—_ eto = 








ATOMIC ENERGY INDUSTRY 461 


These contracts supersede the 1955 contract, which was written at 
a time when neither party had fully analyzed all the complexities of 
the job to be done. 

Under the new contractural arrangements, we ourselves are assum- 
ing responsibilities corresponding to those of a general contractor on 
the project just as we do in conventional powerplant construction. 

In the course of the design changes and the preparation of new cost 
estimates and new contract negotiations, work at the site was discon- 
tinued, orders on equipment were held up, and the pace of design work 
slowed for several months. 

For example, design changes involved changes in the diameter and 
weight of the containment sphere, which necessitated holding up 
excavation and foundation work for the sphere until these design 
changes became final. 

As another example, the critical experiment was originally set up 
by Babcock & Wilcox Co. to handle plate-type fuel elements and has 
been reset to handle oxide pins. 

The new critical experiment has now begun as a result of the recent 
issuance by the Atomic Energy Commission of a revised license to 
Babcock & Wilcox Co. Much worthwhile information was derived 
from the work on the plate-type fuel elements, and this information 
will be of value in further experimentation. 

I mention these problems without apology. When we made our 
original decision to construct a reactor in our territory, we knew there 
would be difficulties. Despite the difficulties, we believe we have made 
substantial progress toward our goal during the past year. 

Fabrication of the reactor vessel and steam generators has begun 
in Babcock & Wilcox’s shops. Detailed design of the pressurizer 
tank is underway. 

The primary coolant pumps, the primary coolant piping and the 
control red drives have been ordered from vendors. The functional 
design of the principal reactor building and the shielding and con- 
tainment structures and systems and components auxiliary to the 
reactor is well along. This design is expected to be completed by 
the third quarter of 1958. 

Research on fuel element materials and plant components continues 
at the Alliance, Ohio, laboratories of Babcock & Wilcox, and the 
in-pile irradiation loop facility has been installed at the materials 
testing reactor in Arco, Idaho. 

The containment sphere has been ordered and contracts for all the 
major equipment for the conventional portion of the plant have been 
made. 

As of February 1, 1958, we have committed or expended $48 million 
on our plant. Of this tot al, approximately $9 million has been spent, 
most of which was for engineering and research work. 

I said earlier that our cost estimate had risen to $90 million. The 
estimated cost of the nuclear portion of the plant has more than 
doubled. About half of that increase is attributable to design changes, 
including an increase in the capacity of the plant from 2 361 megaw atts 
to 275 megawatts. 

Some of the purported increase may be theoretical since certain 
systems and structures were not considered in the original cost cal- 
culations. 
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Not all the ancillary features of the design of the plant have been 
settled. We must, for example, develop a detailed design for a waste 
concentration and disposal system. 

We have continued our efforts to keep local authorities and the 
public informed on our program. 

Booklets covering various aspects of the application of atomic 
energy to the generation of electricity have been prepared and dis- 
tributed. They have been offered to listeners to the company’s tele- 
Vision programs, to customers who pay bills in company offices, and 
to public and parochial schools in our territory. 

Over 1 million of the booklets have been distributed, 600,000 of 
these in New York City schools. 

Speakers have talked to interested groups throughout the city 
and Westchester County. This activity was concentrated in the last 
12 months. Company speakers appeared before 240 adult groups 
with an attendance of just over 14,000 people. 

In Westchester speake rs have also told the Indian Point story in 
150 schools to more than 13,000 students. 

Reprints of speeches and technical articles by company officials 
have been distributed to science teachers and others throughout the 
territory. 

An exhibit highlighting our Indian Point project has been dis- 
played all year at the New York Stock Exchange exhibit center, 
through which a steady flow of local and out-of-town visitors passes 
di uly. 

‘e had sponsored an atomic energy institute for 250 junior high 
me teachers at the close of 1956. his all-day meeting reviewed 
the entire field of peacetime applications of atomic energy and em- 
phasized ways and means of teaching this new subject. 

As a result of teacher interest in this institute, copies of the pro- 
ceedings were made available during the past year, not only to those 
who had attended, but also to all other science teachers in our 
territory. 

General interest in atomic energy has been sustained, and we have 
continued to supply information ‘relating to Indian Point through- 
out the year to newspaper reporters and magazine writers. 

We have not yet filed with the Atomic Energy Commission all the 
necessary papers to bring our application up to date in the light of 
our design changes, but expect to do so as soon as it is clear that these 
changes a are firm 

On August 29, 1957, we wrote to the Commission suggesting that a 
series of informational meetings be held with the Commission’s re- 
actor development staff. Copies of our letter and the Commission’s 
reply are being submitted for the record as a supplement to this state- 
ment. The first such meeting was held on December 11, 1957. 

On the same day we held a meeting with other representatives of 
the Commission to discuss reprocessing. We hope to enter into nego- 
tiations with the Commission at an early date for a contract for re- 
processing and related services. 

We have had preliminary discussions with representatives of the 
Nuclear Energy Liability Insurance Association for the purpose of 
obtaining a rating on our plant as a first stage in the negotiation of 
an atomic insurance policy. 
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We have recently followed up these discussions by submitting a 
preliminary application for insurance. 

Work at the site has now been resumed. Excavation of the nuclear 
portion of the plant will soon be completed and we expect to proceed 
shortly with the foundation work for the total plant. 

I hope and believe that our major problems are now behind us and 
that we can proceed quickly and efficiently toward completion of our 
plant. 

While we have concentrated on our own project, we are, of course, 
aware of the current discussion as to the advisability of an accelerated 
program of reactor construction within the United States. 

During the past year two new factors have influenced this discussion, 
the high costs of reactor construction and the effect on world opinion 
of the accomplishments of the Russians in the development of satellites 
and missiles. 

As applied to our domestic economy, we believe that our present 
national program for the development of atomic power is sound. 
Measured from the standpoint of our international prestige, however, 
it may not be enough. 

If what we must have is a showcase for the world, some kind of 
governmental assistance will undoubtedly be necessary if the show- 
case is to contain all possible models and not just those which seem 
best for development for our own economy. 

The two letters are attached to this statement, Mr. Chairman. 

Chairman Durxuam. You would like these to be inserted in the 
record also. 

Mr. Farrmman. Yes. 

Chairman Durnam. Without objection they may be inserted in the 
record. 


(The letters referred to follow :) 


CONSOLIDATED EDISON COMPANY OF NEW YORK, INC., 
New York, N. Y., August 29, 1957. 
Gen. KENNETH E. FIELDs, 
General Manager, Atomic Energy Commission, 
Washington, D.C. 

Dear GENERAL FreLtps: As you know, Consolidated Edison is the holder of 
construction permit No. CPPR-1 and expects to construct and operate an atomic 
power reactor at Indian Point, N. Y. 

Since Consolidated Edison is earrying on its program without Government 
financial assistance, no regular procedure has been established for the exchange 
of pertinent technological information developed on the one hand by Consolidated 
Edison and its contractors and on the other hand by or for the Commission. 
We believe it would be very useful if we could have regular meetings with the 
Commission reactor development staff to this end. It is the purpose of this let- 
ter to suggest that a schedule of such meetings be established at your con- 
venience. 

The proposed meetings, as we envision them, would have no connection with 
the submission of material and information to the Commission in the course of 
the exercise of its regulatory authority through the Division of Civilian Ap- 
plication. Such information and material would continue to be furnished and 
justified as required by the Commission’s regulations, and the proposed meetings 
would not be considered by us as a substitute, either as to form or substance, for 
regulatory requirements. 

We are willing to make a frank and complete disclosure of our entire pro- 
gram, including information outside of the Commission’s boundaries of regula- 
tory interest. Some of this information may be of value to the programs of the 
Commission and of others. We are confident that the Commission may similarly 
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be able to provide data on other research and development which will be of bene- 
fit to the speedy and effective conclusion of our program. 
Very truly yours, 
JAMES F. FAIRMAN, 
Senior Vice President. 














UNITED STATES ATOMIC ENERGY COMMISSION, 


Washington, D. C. 





fr. J. F. FAIRMAN, 
Senior Vice President, 
Consolidated Ydison Company of New York, Inc., 
New York, N. Y. 

DEAR Mr. FaAIRMAN: I reply to your letter of August 29, 1957, to General 
Fields proposing a series of meetings between the AEC reactor development 
staff and Consolidated Edison and its contractors for the exchange of technical 
information pertinent to your nuclear powerplant. 

We look upon this as an excellent suggestion and are proceeding to set up the 
first meeting at an early date. 

We will be in contact with you and your staff from time to time in arranging 
the agenda of this meeting and would appreciate any suggestions concerning 
special points of interest to be covered which would be of value to your nuclear 
program. We would appreciate also an indication of possible dates for the 
meeting which would be convenient to you. 

Sincerely yours, 








W. KENNETH Davis, 
Director, Division of Reactor Development. 

Mr. Farrman. With your permission I should like to make a few 
brief remarks in my capacity as chairman of the technical appraisal 
task force on nuclear power of the Electrical Institute. Would you 
prefer I proceed now ? 

Chairman Durnam. Thank you very much, Mr. Fairman. Your 
project is entirely privately financed ? 

Mr. Farrman. Yes, sir. 

Chairman Durnam. No Government participation whatever ? 

Mr. Farrman. That is right. 

Chairman Durum. I want to congratulate you on your program of 
informing the public. I believe that is the first instance that the 
committee has knowledge of such a program being initiated and car- 
ried out by private enterpr ise as far as I know. 

Mr. Farrman. We think it is quite vital, Mr. Chairman, to keep 
the people informed and gain their c onfidence. 

Chairman Durnam. One of our problems is educating the public 
and this is a means of doing it. 

Mr. Holifield. 

Representative Horirretp. I have one comment. I notice in your 
letter you state: 

























We are willing to make a frank and complete disclosure of our entire program, 
including information outside of the Commission’s boundaries of regulatory 
interest. Some of this information may be of value to the programs of the 
Commission and of others. 

I think that is a laudable action on your part in view of the fact 
that you are undertaking this great enterprise and also that you are 
willing to recognize that there is public interest and an exchange of 
information obtaining and offering to make the information avail- 
able. 

I commend you for that policy and also the fact that you are 
giving us these letters to put in the record. 
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Was your change of the type of fuel rods last year affected by 
the Commission’s announcement of buyback on plutonium ? 

Mr. Fairman. No, sir. 

Representative Houirieip. In other words, the changeover was not 
made on the basis of an economic return for plutonium ¢ 

Mr. Farrman. No, not at all. 

Representative Hosmer. What was the reason for the changeover 
in fuel rods and fuel elements ? 

Mr. Farrman. It is quite a long story. 

Representative Hosmer. Was it technical ? 

Mr. Farrman. Yes, it had to do with the fact that metallic ura- 
nium—if your sheathing leaks a little bit you get some trouble with 
the water and you may get bulges and a failed fuel element. 

The first thing that hit us was that factor, we had better use the 
ceramic fuels, oxides in pins. That makes a different kind of core. 

The second thing that hit us was the zirconium water reaction. 
We debated whether we should go to stainless steel just in the interest 
of being sure that we would have something that worked and would 
give us less trouble. 

We may be wrong. Anyway, we decided to go to stainless steel. 

While all this was going on, you could not design the sphere to 
enclose this thing w ithout knowi ing what it was you had to enclose. 

Representative Hosmer. This is a little less experimental than the 
one you originally planned ¢ 

Mr. Farrman. Yes, but we are still using the thorium-uranium 
combination that we started out with, only in a different form. 

Representative Hottrrerp. Your plant is not primarily a pluto- 
nium producer, is it ? 

Mr. Farrman. No, sir. 

Representative Hotirreip. As a matter of fact, there will be very 
little plutonium produced in this type of plant ¢ 

Mr. Farrman. Relatively little. It will produce much more U-233. 
We hope sometime in the 2d or 3d or 15th stage of development to find 
a way of putting that stuff back in. That is a dream. 

Represer itative Horrrrmrtp. You would strongly advocate then a 
progressive program in fuel-rod research and development. 

Mr. Farrman. Absolutely. 

Representative Horiienrp. You think that might be the key to eco- 
nomic development of cheap power ? 

Mr. Farrman. It isa very large factor, sir. 

In our case, as best as we can estimate at the present time, and we 
want it understood that they are guesstimates, it looks as if the capi- 
tal costs and fuel costs are approximately equal. 

You have to bring them both down. We think we will know how 
to bring the capital costs down after we have built one. 

You will be able to cut some corners. The fuel cost is the thing that 
will require much more intensive effort and in our opinion in a field 
which is broadly applicable to all kinds of reactors, not just one par- 
ticular type. 

Representative Hotirrevp. In your survey which you address your- 
self to, on the bottom of page 8, you say: 


If the buyback for plutonium is higher than uranium 233, it will react to the 
disadvantage of reactors which use thorium as fertile material. 
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That refers directly to your type of reactor, does it not? 

Mr. Farrman. It might include a job such as ours. 

For example, if we had a high buyback price for plutonium and we 
were sure it was going to stick and the price of U-233 is as it is now, 
we would obviously c hange our core. We could not afford to continue 
to operate the thing in a more expensive way than otherwise would 
be available. 

Representative Ho.trimtp. In other words, if longtime contracts are 
granted at $30 a gram for plutonium, it would have a direct bearing 
upon the type of reactors that you are building? 

Mr. Farman. I think it would. 

Representative Ho.trrecp. It would channel the science in that 
direction ? 

Mr. Farman. That is right. 

Chairman Duruam. Would you care to proceed now with your com- 
ments on the survey ? 

Mr. Farrman. I am sorry; ; I don’t have a nice summary statement, 
but I might call your attention to a few things and say a few words 
about it. 

As you probably know, this task force reports to the board of direc- 
tors of the institute. It was set up primarily for the purpose of advis- 
ing the industry on the state of the reactor art and what things might 
be < done, what things needed to be done. 

It has been our ‘attempt to summarize that as of the present time, 
recognizing full well, and that is why we call it an interim survey, 
that we may change our mind on many of these factors a year later. 

It is a rapidly dev eloping art. We thought that this report might 
be of interest to the Joint Committee and we offer it, therefore, for the 
record. We think it may be of interest to many other people and we 
have received from the board of directors a release so that we can 
publish it. 

The probably means that we will simply make copies available to 
all who want them. Copies of the report have gone to the Atomic 

Snergy Commission. 

The mails being what they have been recently, I am not sure that 
they have got them yet, but they were sent. 

I might “eal your attention to the last page, short of the two tables, 
where we set down what we call our conclusions. It is a rather gen- 
eralized conclusion, but we think that is about all we can say at this 
time. That is on page 28. 

The task force believes that there is a good probability of reducing the cost 
of nuclear power sufficiently in the next 10 years to make it competitive with 
power from fossil fuels in some parts of the United States. 

The task force recommends further research and development along a variety 
of lines and construction of additional reactors ranging in size from experi- 
mental units to full-scale power producers as warranted by advances in the art. 
The task force bases its recommendations solely on technical considerations. 
Above all, the task force recognizes that this technology is fluid and reevaluation 
must be made periodically. 

Chairman Durnam. Without objection, the survey will be placed in 
the record, Mr. Fairman. 
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(The survey referred to follows :) 


STATUS AND PROSPECTS OF NUCLEAR PowER—AN INTERIM SURVEY 


A Report of the Technical Appraisal Task Force on Nuclear Power to the Board 
of Directors of the Edison Electric Institute, February 21, 1958 


I. PURPOSE OF THE REPORT 


This report is an objective review of the present status and the future prospects 
for the production of electric power from nuclear fuels. It attempts to present 
these data in such a way as to bring the broad aspects of the situation and its prob- 
lems into clear perspective. It is intended to be of assistance to those engaged in 
or considering projects for the construction and operation of nuclear reactors 
for power production or for research and development in anticipation of such 
construction and operation. This report is specifically directed to utility execu- 
tives. However, the members of the task force hope that the present report 
may also be of value to Government officials and private citizens concerned with 
establishing policy and program in this field. The material is presented in as 
nontechnical a manner as possible in the hope that it will be read by all who are 
interested and have a responsibility in the development of nuclear power. 
This report, concerning a field which is expanding rapidly and in which both 
scientific discoveries and engineering developments may markedly alter the out- 
look, should not be construed as the last word on the subject. Rather, it is in 
the nuture of a progress report intended to give the reader a grasp of the 
problems involved in developing commercial atomic power as they now appear. 
This report should be of help in making a choice among those types of reactors 
which appear today to hold the greatest promise of attaining competitive power 
costs. Areas of potential research and development to promote progress in the 
art also are described and their importance stressed. 


II. ORGANIZATION AND ACTIVITIES OF THE TASK FORCE 


On September 20, 1956, the Edison Electric Institute board of directors, acting 

on a recommendation of the EEI committee on atomic power, established the 

technical appraisal task force on nuclear power and set forth the following as 

its purposes : 

1. To review continuously the progress of research and development 

work, in the United States and elsewhere, of importance to the achievement 

of competitive nuclear power. 

2. To study and report on all power reactor programs and projects. 

3. To study and appraise the technical and economic factors and the re- 

sults to be achieved by the design and construction at different times of 

prototype or full-scale nuclear powerplants. 

4. To act as a liaison group wtih the members of any nuclear reactor 

evaluation group that may be set up on a national level. 

At that time the EEI board appointed the following electric utility company 

executives to the task force: 

James F. Fairman, senior vice president, Consolidated Edison Co. of 
New York, Inc. (chairman) 

James B. Black, chairman of the board, Pacific Gas & Electric Co. 

Walker L. Cisler, president, the Detroit Edison Co. 

Herbert J. Scholz, retired chairman of the board, Southern Services, Inc. 

Philip Sporn, president, American Gas & Electric Co. 

William Webster, executive vice president, New England Electric System 

These original appointees were authorized to select as additional members 

of the task force outstanding engineers and scientists. The following indi- 

viduals accepted appointments to the task force, and have served continuously 

since the task force was organized: 

Robert F. Bacher, director, Norman Bridge Laboratory of Physics, Cali- 
fornia Institute of Technology 

Marion W. Boyer, director, Standard Oil Co. (New Jersey) 

Augustus B. Kinzel, vice president for research, Union Carbide Corp. 

Henry D. Smyth, chairman, board of scientific and engineering research, 
Princeton University 

Harry A. Winne, retired vice president, General Electric Co. 
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To assist in its endeavors, the task force has retained General Nuclear Engi- 
neering Corp., headed by Dr. W. H. Zinn, as consultant. It has also employed 


for special assignments the services of several other consulting organizations Né 
and individuals prominent in the nuclear field. fu 
From the start task force members have considered their assignment a_ per- ) 
sonal one, with designation of alternates permitted only in unusual circum- de 
stances. a 
From its formation in the fall of 1956 through the end of 1957 the task force va 
held 20 meetings. Eleven of these were regular meetings scheduled at 4 or 5 fo 
week intervals, while the other 9, including an information exchange meeting ho 
with members of the Atomic Energy Commission staff and a meeting with it 
Canadian scientists at Chalk River, Ontario, were called as the occasion it 
required. ne 
Initially the task force employed several consultants to prepare independent 
summaries of the status of power reactor development. Following receipt of ge 
these reports and analysis by an appointed subcommittee, the task force held ge 
a series of individual meetings with a number of reactor consultants as well th 
as with several leading equipment manufacturers to obtain in some detail their tr 
respective views on nuclear power development. These discussions covered a as 
broad area including various reactor types and concepts, major problems in the in 
field, status of reactor technology, and promising areas of future development. th 
During the several months’ period over which these discussions were held the ul 
task force also met with members of the Atomic Energy Commission and their Cd 
staff; with Dr. W. B. Lewis, vice president of Atomic Energy of Canada, Ltd.; ce 
and with Sir Claude Gibb, chairman of C. A. Parsons Co. and one of Great ec 
Britain’s leading industrialists in the nuclear field. pe 
Concurrently the task force, through appointed subcommittees, undertook de 
studies of means of making economic analyses of nuclear powerplants, and of lo 
nuclear reactor parameters which should be considered in the technical and 
economic evaluation of nuclear reactors. te 
On completion of the initial phase of its activities in the fall of 1957 the x 
task force began preparation of the technical report which is embodied in this re 
document. we 
fo 
III. INCENTIVES FOR DEVELOPMENT OF NUCLEAR POWER IN THE UNITED STATES rs 
Throughout its history the electric utility industry has continuously sought 
ways and means to reduce the price and improve the standards of its electric 
service. In the field of electric power generation, utilities, with their manu- 
facturers and suppliers, have adapted every major fuel source for the produc- i 
tion of electric power. As a result of continuing research and development re 
over the years, technological advances in power generation have made a major d 
contribution to the lowering of the price of electric service. One measure of it 
these advances is the amount of fuel required to generate a kilowatt-hour of 
electricity. In 1907 it took the equivalent of 5.4 pounds of coal on the average u 
to generate a kilowatt-hour of electricity. Preliminary reports indicate that in § 
1957 the average was 0.93 pounds and in the most efficient plants less than e 
three-quarters of a pound was required. Major efforts on research and develop- se 
ment of conventional generating facilities are continuing and indications are p 
that still higher efficiencies in power generation from conventional fuels will g 
be brought about. n 
Consistent with this tradition of progress in the development of every prac- 
tical energy source for the production of electric power, the electric utilities le 
have taken an active interest in nuclear energy from the time the existence of n 
the nuclear chain reaction became generally known. u 
Unlike many of the world’s industrial nations, the United States is blessed 0 
with abundant supplies of relatively low-cost fossil fuels, adequate to meet its ti 
needs for years to come. It is not confronted with the urgent need for nuclear b 
energy that exists in many countries where even now substantial quantities 0 
of fossil fuels must be imported at high cost to meet current industrial demands, 8 
and where future industrial expansion will result in even greater fuel imports t 
unless nuclear energy is able to take up part of this load. 0 
With an entirely different economic situation in this regard, strong incen- k 
tives nonetheless exist for the development of nuclear energy in the United ] 
States. While this Nation has large reserves of fossil fuels, particularly coal, 
these reserves are not inexhaustible. Demands for energy are expected to in- d 
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crease greatly over the years, and it is apparent that a new source of energy 
will eventually be required to supplement that of fossil fuels in meeting the 
Nation’s energy demands. Presently known and estimated reserves of nuclear 
fuels provide a great increase of the world’s energy resources. 

The time when the United States will actually need nuclear energy as a fuel 
depends on a number of variables, each in itself difficult to predict. These 
variables would include such factors as rate of increase in energy consumption, 
validity of estimates of fossil fuel reserves and need to conserve fossil fuels 
for important uses other than for generation of electric power. Recognizing, 
however, that nuclear energy will require many years of development before 
it becomes an economically competitive source of energy in the United States, 
it is important to proceed diligently with its advancement in order to have this 
new source of energy available before the need becomes critical. 

Coupled with the eventual need for a new energy source is the probability that 
generating electricity with nuclear fuels may prove in time to be cheaper than 
generating it with fossil fuels in many parts of the country. If it is assumed 
that the most economically recoverable supplies of fossil fuels are being ex- 
tracted at present, it is logical to expect that future fuel costs will trend upward 
as less economic reserves must be utilized, the rate of such upward trend being 
influenced by potential improvements in extraction technology. It would appear 
that possible increases in conventional fuel costs will result in nuclear power 
ultimately becoming economically competitive without so great a reduction in 
cost as would be required at present. Conceivable increases in conventional fuel 
costs and uses coupled with expected advancements in nuclear technology and 
economics will be principal determinants in the timing and extent of nuclear 
powerplant construction for the purpose of meeting the Nation’s electric power 
demands. Areas of the United States where fossil fuel costs are highest will 
logically be the places where nuclear power will first become competitive. 

The discussion in the above paragraphs has been limited by the task force 
to the possible needs for nuclear power in the United States. However, it is 
recognized that the policy and position of the United States Government with 
regard to other nations may have an effect on nuclear power development. This 
report is not an appropriate place to evaluate such considerations. The task 
force merely points out that other factors in addition to domestic needs may 


influence this country’s attitude and expenditures on nuclear power development 
in the next decade. 


IV. PRESENT STATUS OF THE TECHNOLOGY OF NUCLEAR POWER 


As a result of its studies and deliberations, the task force has arrived at 
certain interim conclusions which are summarized in sections IV and V of the 
report. In section VI the task force suggests specific areas of research and 
development aimed at solving the technical and economic problems accompany- 
ing the development of competitive nuclear power. 

A number of new rojects are included which, together with those already 
underway, give promise of achieving the goal of economic nuclear power. No 
attempt has been made to establish a precise time for carrying out such an 
effort since its determination involves such factors as national policy and re 
search and development progress. However, the task force has indicated a 
period during which these projects could be undertaken, and has indicated the 
general order in which it believes they should be undertaken for optimum tech- 
nological progress. 

Although the first nuclear reactor was operated in 1942, the problem of re- 
leasing nuclear energy at high temperature to make possible its conversion to 
mechanical energy (at reasonable efficiency) did not receive much attention 
until the end of the war. The reason was that in a military sense the creation 
of the atomic bomb was overwhelmingly more important than any other use 
to which nuclear energy could be put. Soon after the war, many organizations 
began to study the problems involved in the use of the reactor for the generation 
of power. Some research and development work was done in the use of pres- 
surized gas, sodium and pressurized water as coolants, all aimed at the genera- 
tion of electricity. Breeder reactors received a great deal of attention for the 
obvious reasons that the availability and cost of enriched uranium were un- 
known, and the extent of the reserves of uranium was estimated at a very much 
lower figure than what is now the known reserve. 

In 1948, the Atomic Energy Commission and the Navy together undertook the 
development of powerplants for submarines. This was the principal power 
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effort until the initiation of the AEC 5-year reactor development program early 
in 1954. The success of the submarine reactors, while it gave a convincing 
demonstration of the technical practicability of nuclear power, did very little 
toward demonstrating the economic feasibility. 

The passage of the Atomic Energy Act of 1954 placed new emphasis on the 
generation of nuclear-fueled electricity for civilian purposes, and, at the same 
time, the availability and cost of nuclear fuels were announced and placed on 
at least a semirealistic basis. Since 1954, the economic question steadily has 
come into sharper focus so that at the present time it is accepted as the central 
problem of nuclear energy in the United States. Technically, reactors have con- 
sistently performed well, including operation at temperatures required for elec- 
tricity generation. Costs have been another matter. 

Though there are many difficulties and uncertainties which are pointed out 
in the following paragraphs of detailed comments, the task force is generally 
optimistic about the future prospects of the generation of electric power from 
nuclear fission, provided that the term “future” is appraised on a realistic time 
scale. The task force believes that it will be possible to develop, design, con- 
struct, and safely operate nuclear-electric powerplants which can compete eco- 
nomically with fossil-fuel-fired plants, but that the day of generally competitive 
nuclear power may be as much as 10 to 20 years away in this country. This 
time spread, of course, will be shorter in some areas of the country than in 
others, because the cost of fossil fuels has rather wide variation geographically. 

The task force is not able to make a useful guess as to when thermonuclear 
energy may become economically competitive, nor, in fact, when it may become 
technically feasible. However, this probably is so far in the future that the 
electrical industry cannot afford to wait for it, but must go ahead with the devel- 
opment and construction of plants obtaining their. energy from nuclear fission. 

These brief introductory remarks outline the background for the following 
conclusions : 


A. General comments 


1. Cost of nuclear power.—No reactor is known which can be guaranteed to 
produce electrical power at any location in the United States at a cost equal to 
or less than the cost of power using conventional fuels. At certain locations in 
other countries, some of the reactors examined could very well be expected to 
produce power at no cost disadvantage. In these statements of cost, it is 
assumed that the buy-back credit for plutonium is $12 per gram. 

2. Improvements required.—No one factor is responsible for the present high 
cost of nuclear power. In order to obtain competitive costs, reductions in the 
capital costs, fuel costs, and operating and maintenance costs are required. 
There has been too little experience to date to be sure of the situation with 
respect to operation and maintenance costs, but it is clear that the matter must 
receive careful attention from the prospective operators of nuclear stations if this 
item is to be held to reasonable values. 

3. Technical improvements.—No reactor concept so far examined clearly prom- 
ises technical improvements of a kind which are sure of accomplishment with 
a reasonable development effort, and which would necessarily thereafter bring 
about the cost reductions required. Most of the principal reactor types in some 
respects show promise of considerable improvement and, therefore, it is possible 
that several may, in time, reach the economic goal. 

4. Experience in design, construction, and operation.—The task force recog- 
nizes that some improvement in the cost picture in all three areas mentioned 
will come about as a result of experience in constructing and operating nuclear 
plants. It is believed, however, that such experience alone will not be sufficient 
to cancel out the present cost disadvantage for nuclear power. Technical im- 
provements as indicated above also are required. 

It is evident that a second power reactor of any of the types currently under 
construction could be built at substantially lower cost than the first one. It is 
expected that operating experience with these reactors will demonstrate that 
they will have more power-producing capacity than that for which they were 
designed. However, the most optimistic estimates of these favorable trends do 
not result in capital costs per kilowatt competitive with plants using fossil fuels. 

It is also true that fuel fabrication and reprocessing costs will be reduced 
with increased volume of production of fuel elements of the same kind. 

These factors may lead to the strong temptation to build too many second 
generation plants of the same sizes and types. This should not be done, unless 
and until what is learned in work on the first generation of the plants, at what- 
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ever stage of their development, demonstrates enough to give promise that a 
second generation is likely to produce significant technological and economic 
improvement. 

Premature concentration on a few concepts may well impede progress toward 
the goal of competitive nuclear power. It should be emphasized that the same 
funds devoted to basic research and development and to experimentation with 
less well developed concepts should result in more rapid progress toward that 
goal, if the concepts prove sounder. 

5. The price of plutonium and uranium 233.—The buy-back price of plutonium 
and uranium 233 can, in the foreseeable future, have a considerable effect on 
the selection of reactor types and fuel cycles. For example, at a buy-back price 
of $30 per gram there would be no incentive for the development of reactors 
which could use plutonium when uranium 235 can be obtained at $17 per gram 
or less. At the $30 price, reactors producing plutonium and power can be an- 
ticipated in which the net fuel cost will be no more than 1 to 2 mills per kilowatt- 
hour, which compares favorably with conventional fuel costs anywhere. If the 
buy-back price for plutonium is higher than for uranium 233, it will act to the 
disadvantage of reactors which use thorium as fertile material. 

6. Government-established prices.—At the present time, the economics of nu- 
clear power cannot be free of an arbitrary factor, which is the price placed on 
various materials and processes by the United States Government. The price 
of enriched uranium established by the Federal Government is not a commercial 
price. The same statement applies to heavy water. It is doubtful that separation 
plants for either enriched uranium or heavy water could be established on a 
commercial basis and produce these important chemicals at their present prices. 
The reason is that it is unlikely that additional separations. plants built just to 
meet the needs of the power industry would be established on as large scale as 
the present ones, or would have the advantage of the extremely low cost electric 
power for their operation now enjoyed by three existing separations establish- 
ments. In any event it is noted that concern about the availability of separated 
materials is apparently not immediate since the United States Government has 
shown no reluctance thus far in making adequate amounts available to the 
power industry at an apparently reasonable price. 

Natural uranium is available to the power industry at a designated price. This 
sale price is not based on a free market situation but is determined by Govern- 
ment-guaranteed prices and Government contracts for milling. 

The only costs available for chemical reprocessing are AEC estimates for 
sapital and operating costs of a hypothetical plant. 

These facts indicate that the nuclear power industry will be strongly affected 
by Government-established prices and their possible fluctuations, for basic ma- 
terials and services. These fluctuations give rise to uncertainties which impede 
development of nuclear power. Every effort should be made to stablilize these 
prices for the maximum possible period of time. Natural uranium may be the 
first nuclear fuel material to achieve a normal commercial status. In that event, 
a reactor which is fueled with natural uranium and for which operation at 
sufficiently high burnup is possible to permit discard of fuel could be the first 
to achieve nuclear power based upon a truly free market. 

7. Safety of nuclear powerplants—Steady improvement in the techniques for 
guaranteeing the safe containment of radioactive fission products of powerplants 
is noted. The stability of reactor systems is being studied continuously, and 
additional evidence of the inherent stability of power reactors is being obtained. 
The safety aspect of reactor technology is receiving first priority attention and, 
as a result, we believe it should be possible to establish that the power reactors 
now being developed will have proven safety characteristics. Consequently, the 
widespread use of reactors in the power industry is not expected to be limited 
by significant uncertainties about safety. 

B. Specific technical comments 


1. Higher temperatures.—Among improvements required, an increase in net 
thermal efficiency of nuclear plants is one of the most important items. This is 
desired not so much for its effect on fuel cost but rather for the associated im- 
plication for the reduction of capital costs per kilowatt which is implied. Higher 
working fluid temperatures, therefore, are necessary, which means that materials 
problems must have high priority in the development of power reactors. 

2. Fuel cycles.—The fuel cycle plays a key role in the economies of nuclear 
power. The subject is complex and is not amenable to generalization because of 
the very substantial differences introduced by such matters as solid fuel versus 
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fluid fuel, central plant processing of irradiated fuel versus integrated procegs- 
ing, and Government-established buy-back prices for the several fissionable 
matters discharged from reactors. Some factors apply generally, such as the 
purchase price of enriched uranium or the use charge. For the solid-fuel reac- 
tors, the cost of fabrication, the cost of processing irradiated fuel elements, and 
the burnup or life in the reactor are items which are a substantial part of fuel 
cost and for which design and research and development can be expected to 
produce improvement. In the following paragraph, some specific aspects of fuel 
cycles are commented upon, but there is no intention of presenting a compre- 
hensive discussion of the advantages and problems of particular fuel cycles. 

(a) Natural uwranium.—Natural uranium fuel for plants in the United States 
does not automatically lead to the lowest power cost. Although the basic fuel 
is the least costly, the effect of large inventories and the effect on the capital 
cost of the reactor must be taken into account. If the fuel fabrication costs for 
natural uranium are demonstrated to be significantly lower than those for en- 
riched fuel, and if the specific power—that is, the megawatts of thermal power 
per ton of fuel—of the natural uranium fuel can be made comparable to the 
specific power for enriched fuels, then natural uranium would be superior. An 
important point is the fact that chemical processing may not be a necessary 
requirement for the natural-uranium reactor, although a high buy-back price for 
plutonium will, in practice, justify it. 

The comparison between natural uranium and enriched uranium will largely 
depend upon the achievable burnup in the two cases. Because such burnup data 
are not yet available, especially the degree to which burnup is limited by reac- 
tivity, any conclusion on the relative economy of natural and enriched uranium 
must be deferred. Finally there are factors which make the natural-uranium- 
fuel reactor important for foreign installation. 

(b) Enriched fuel—The use of enriched uranium has permitted the engi- 
neering of reactors employing conventional materials of construction, such as 
stainless steel. There are distinct design and operation advantages in such con- 
struction, but the required higher concentrations of uranium 235 in the fuel 
demand quite long exposures exceeding an average of 10,000 MWD/ton (mega- 
watt-days per ton) in order to obtain acceptable fuel costs. Again, no statistical 
information whatsoever is available on the life of such fuel. Until such infor- 
mation is available, the merit of the practice of overcoming nuclear-engineering 
difficulties by increasing enrichment must be left for future determination. 

(c) Recycle of fuel—Reactors whose fuel contains appreciable quantities of 
uranium 238 or thorium necessarily generate plutonium 239 or uranium 233. 
These isotopes are readily fissionable with thermal or fast neutrons and therefore 
as fuel are equivalent, in many respects, to naturally occurring uranium 235. 
Feeding plutonium 239 or uranium 233 into a reactor and thus replacing some 
uranium 235 which otherwise would be required is known as recycle of plu- 
tonium or uranium 233. 

The desirability and importance of the recycle of fissionable material to re- 
actors is a question which cannot be settled on technical grounds alone. There 
are technical problems to be solved in connection with the recycle of plutonium 
or uranium 233, but there is no obvious reason why these problems cannot 
be solved in a satisfactory manner. The recycle of plutonium, for instance, may 
be considered to be desirable in cases where enriched uranium is not available. 
In this case, the reactor would be one in which the feed is natural uranium, 
and plutonium is used to spike the reactor for the purpose of maintaining re- 
activity. The use of plutonium as a replacement for enriched uranium depends 
upon the price of plutonium and its relation to the price of uranium 235. The 
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price of $12 per gram for plutonium is presumably based on its energy content 
relative to uranium 235 at $17.1 per gram making allowance for its nuclear and 
chemical properties. Because the fabrication costs for plutonium may be so 
much higher than the fabrication costs for uranium 235, the use of plutonium 
rather than uranium 235 based on the above prices could raise the cost of power. 
In the long term, therefore, it is conceivable that the fuel value of plutonium 
will be less than $12 per gram where uranium 235 is priced at $17.1 per gram. 
This conclusion does not apply to all reactors, since the fuel value of plutonium 
relative to uranium 235 is not the same for all reactors and some reactors do 
not include any fabrication in their fuel cycle. In particular, in a fast reactor, 
plutonium has superior nuclear properties. It can be concluded that the fast 
reactor can afford to pay a higher price for plutonium than can the thermal 
reactor. 
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(d) Reducing fuel costs—Nuclear fuel costs must be brought to a point lower 
than the cost of fuel for conventional plants if the higher capital cost of the nu- 
clear plant is to be offset. Three aspects of the nuclear fuel cost are of real con- 
cern. 

First is the net burnup cost which is the difference between the value of the 
fuel which is loaded into the reactor and the value of the fuel which is dis- 
charged from the reactor. The net burnup cost depends on the cost of the en- 
riched fuel started with, which increases with the degree of enrichment, and de- 
pends on the life of the fuel element in the reactor. Assuming the life of the 
fuel element is limited by metallurgical and chemical factors and not nuclear 
reactivity, every effort should be made to reduce enrichment as much as possible, 
thus reducing the net burnup cost for a given exposure of fuel. By no means, 
however, should the problem of maintaining reactivity in the course of achieving 
high burnup be minimized. A breeder reactor which generates the same fission- 
able isotope as the one which is introduced as fuel would, of course, have a nega- 
tive net burnup cost. Because of this situation, the conclusion concerning the 
desirability of low enrichment does not apply to the breeder. The breeder situ- 
ation is strongly affected by attainable breeding ratio and the cost of chemical 
reprocessing, and, hence, a generalization with respect to enrichment becomes 
meaningless at this time for a breeder. 

The second point of concern is the fabrication cost, by which is meant opera- 
tions such as forming UO, into pellets and encasing these in metallic jackets. 
At the present time, the cost of fabrication for enriched reactors is one of the 
largest components of the nuclear fuel cost and thus offers the best area for 
potential improvement. 

The third point is the cost of converting UF. to a form suitable for fabrica- 
tion. This is far from negligible, as it may amount to as much as 0.5 mills 
per kilowatt-hour. While the fuel element manufacturers are making a deter- 
mined effort to reduce the fabrication cost, it is not clear that there is an 
equivalent effort in attempting to reduce the chemical conversion charges, both 
before reactor operation and at the time when separations plant product is to be 
converted for return to the diffusion plant. Such an effort is needed. 

3. Fluid fuels—lIt has long been recognized that a number of fuel problems 
which have an important bearing on the cost of nuclear power would be elimi- 
nated if the fuel were to be used in fluid form. Fabrication costs would be 
eliminated and perhaps discontamination costs greatly reduced. Maintenance 
of reactivity would be simplified due to the possibility of adding small incre- 
ments of fissionable material. Elimination of radiation damage effects by the 
use of fluid fuel is expected to greatly ease the problem of obtaining adequately 
high burnup. Offsetting these clear advantages is the fact that fluid fuel sys- 
tems introduce problems of corrosion and containment which are difficult of 
solution and which add to the complexity of the reactor system. The handling 
of the fuel, while much simplified, also requires the manipulation of fluid 
materials which are extremely radioactive. Until there is further experience 
with fluid fuels, it will not be possible to specifically estimate the extent to 
which they represent an overall improvement. 

4. Maintenance of radioactive systems.—To date, no large-scale system any- 
where has been operated in which the primary circuit working fluid or turbine 
feed is highly radioactive. Therefore, experience iy lacking on the operational 
problems and the maintenance costs associated with such construction. Various 
quite attractive proposed power reactors have been examined which, in normal 
operation, circulate huge amounts of radioactivity in the primary circuit. Ex- 
perience with operational and maintenance problems on a sizable scale is needed 
in order to form a judgment as to the economic feasibility of some of these 
attractive systems. 

5. Breeder reactors.—The breeder reactor, in its ultimate concept, represents 
a broad approach to more complete and effective utilization of atomic energy 
rather than a simpler effort to produce electric power from atomic fuel. <A 
plant of this kind could be independent of any Government facility. Such re- 
actors probably will be used in completely integrated powerplants, meaning that 
the plants will have their own fuel element fabricating facilities, if solid ele- 
ments are used, and their own fuel reprocessing facilities. Some of the impor- 
tant features of such plants are as follows: 

(a) They would utilize low-cost depleted uranium, natural uranium, or 
thorium as fuel. 

(b) They would utilize a very large part of the heat potentially available 
in the low-cost fertile materials, uranium 238 and thorium 232. 
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(c) They would produce the plutonium 239, or uranium 233, required as their 
own fuel, after the initial fuel charge. 

(d@) They would produce a substantial additional amount of plutonium or 
uranium 233 which can be used to provide the initial fuel charge of other re 
actors, or possibly to refuel thermal reactors. 

If all, or even most, of these potentialities can be achieved, breeder reactors 
inevitably would become an important basic factor in the nuclear power industry, 

There is no present evidence which indicates that capital or operating costs, 
less fuel costs, for the breeder will be materially different from similar costs 
for nonbreeder reactors. The fuel cost of the breeder will be strongly dependent 
upon reprocessing and fabrication costs, and, at present, these are undetermined. 

The relative urgency for the development of breeder reactors can be judged 
only by examining the reserves of fissionable material and the rate at which 
these might be exhausted. The known reserve of uranium available at present 
prices is approximately 1 million tons. Prospects are considered favorable for 
the development of an additional million tons. 

In order to estimate the amount of power which could be generated by non- 
breeder reactors from this reserve, it would be necessary to discuss particular 
fuel cycles. In lieu of this, an approximation can be made by noting that the 
energy content of the uranium 235 in 1 ton of natural uranium is 5,000 MWD. 
Recycle of plutonium and reenrichment of discharged uranium may permit con- 
verter reactors to extract more energy from a ton of uranium than what is 
represented by the uranium 235 content. It is not easy, however, to obtain 
a yield which is greater than a factor of two over that of the equivalent of 
burning all of the uranium 235. At the rate of 5,000 MWD/ton (thermal) a 
reserve of 1 million tons permits the generation of 30 trillion kilowatt-hours of 
electricity. At present rates of power consumption, this would provide all of the 
world’s electricity for a period of only 20 years. Some areas of the world are 
not well supplied with uranium, and in these the need to develop a more effi- 
cient use will arise much earlier than in those areas which have abundant 
supplies. 

A successful demonstration of a breeder reactor would lend confidence that 
an electric-generating industry based on nuclear fission would be supplied with 
the necessary raw materials for centuries. The fast breeder is so dependent 
on fabrication of plutonium and uranium 233, and on decontamination of irradi- 
ated fuel, there is a strong incentive for developing cheap methods for such 
fabrication and decontamination. The economics of the fast breeder will de- 
pend directly on the success attained in these endeavors or in the success 
attained in eliminating the need for fabrication through the development of 
fluid fuel systems. 

By careful design, it may be just possible to construct a thermal reactor with 
solid fuel elements which would operate with a net breeding gain. The attain- 
ment of a net breeding gain by itself is of little significance. The realization 
of a high conversion ratio is an advantage where high burnup must be obtained 
and where burnup is limited by reactivity loss rather than by radiation dam- 
age or corrosion. The thermal breeder of greatest importance, however, is a 
homogeneous reactor which can combine a very high specific power with a small 
net breeding gain, and thus produce an attractive rate of gain of fissionable 
material. In addition, integrated chemical processing and zero fabrication 
costs are inherent in the system, and should be effective in reducing fuel-con- 
nected costs. 

6. Ceramic fuel.—Water-cooled reactors have brought about the specification 
of uranium oxide fuel because of the high chemical activity of uranium metal 
in hot water. Nonmetallic fuel materials also may have an important place in 
gas-cooled reactors and other high-temperature reactors, especially since their 
radiation damage resistance apparently is excellent. It is highly desirable in 
fixed fuel reactors to retain the fission products within the fuel. The problem 
of supplying a jacket impervious to fission products at high temperatures re- 
mains unsolved. The further development of nonmetallic fuels with jackets 
able to withstand high temperature without leaking fission products should be 
a fruitful line of effort. 

7. Gas cooling.—As coolant for the fuel element which operates at high tem- 
perature and which does not leak fission products, pressurized gas has some 
advantages. Some chemically inert gases do not become radioactive in the 
reactor, and therefore permit the use of the simplest type of primary circuit 
construction. The principal disadvantage of gas is its relatively poor heat 
transfer capability. Any device which increases the working pressure of the 
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gas and therefore increases the mass heat transfer is important. The possi- 
bility of loading the gas with particulate matter in order to obtain high mass 
heat transfer without high gas pressure is of great interest. 

8. Pressure tube reactors.—Both water and gas, to be used successfully in 
reactors, ust be operated under pressure. For very large reactors, to con- 
fine this pressure in an enveloping vessel involves most difficult engineering 
and construction. The tube-type reactor which confines the temperature within 
a small tube largely eliminates the limitation in size which is inherent in the 
pressure vessel reactor. The development of a suitable pressure tube is a task 
of a high order of difficulty and importance. The tubes must withstand high 
pressure and must last a long time in the reactor. Once developed, however, 
the pressure tube will remove any limitation on the size of reactor imposed by 
a pressure vessel and also will avoid the problem critical in many cases of 
transporting a large, heavy object such asa pressure vessel. 


Vv. COMMENTS ON RESEARCH AND DEVELOPMENT AND SPECIFIC REACTOR TYPES 


A. General research and development 

There are three types of research that enter into the technological develop- 
ments leading up to the construction of nuclear powerplants. The first of 
these includes investigations in physics, metallurgy, and chemistry on which 
the whole technology is based. The second is concerned with reactor art in 
general and the third is concerned with specific types of reactors. 

A reactor-development program should be based on a broad foundation of 
fundamental research. Much of this research should be supported for its own 
sake as a contribution to knowledge which may ultimately be useful. Informa- 
tion of use to reactor designers is likely to come from fundamental work in 
metallurgy and materials, from a further knowledge of the nuclear properties 
of various elements, and from a further understanding of such general subjects 
as radiation damage, corrosion, and the like. 

The second area of research which should be pursued is aimed more directly 
at reactor technology. The need for research on fuel elements and on chemical 
processing has been mentioned. More work is also needed on reactor control 
both as to methods and materials to be used and as to procedures for evaluating 
effectiveness. Little has been done on the buildup of plutonium and higher 
isotopes in uranium cores at it affects reactor systems. These are but exam- 
ples of some of the problems which should be solved. A thorough and sys- 
tematic knowledge of this and other fundamentals should eventually enable 
a reactor designer to plan for a new reactor without recourse to costly and 
time-consuming critical experiments and in-pile irradiation programs. 

Evidently research and development work in this general field of reactor 
development technology is of paramount importance. Ideas new to the reactor 
art may be developed and extensions in performance of existing reactor types 
may become possible as the result of such work. Its extent at the present 
time is very great. Most of this work is being carried out under the auspices 
of the Atomie Energy Commission. This program should be continued in a 
vigorous manner and, where a promising lead opens up, should be expanded. 

Recorded here are further specific items of research which ought to be in- 
stituted or expanded. In this listing, no attempt is made to record all subjects 
which show promise, but only those which have come to particular notice 
through discussions held by the task force. The order of listing is not intended 
to imply order of importance. 

1. Further development of high-temperature fuel materials, especially non- 
metallic materials having properties acceptable to industrial power reactors. 

2. Every effort should be made to develop fuel materials suitable for use in 
power reactors and which can be exposed to very high burnup. To be suitable 
in power reactors, these fuel materials must not contain quantities of neutron- 
absorbing diluents. 

3. Corrosion studies, especially of materials which can be used in high-tem- 
perature water systems and which promise reduced costs for fuel element 
preparation. Also, the corrosion of materials suitable for use in fluid fuel type 
reactors. Especially important is the determination of the effect of intense 
nuclear radiation on the corrosion resistance of reactor materials. 

4. The programing of shifting fuel in a reactor and the programing of the 
control rod system in order to maintain adequate reactivity in high burnup 
reactors is a matter of some difficulty and concern. Alleviating this difficulty 
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by any technique, such as the variation of concentration of light and heavy 
water in the moderator, might have important consequences. 

5. The majority of the nuclear powerplants now being planned or constructed 
will consume only between 0.5 and 1 percent of the uranium in the metal as 
mined. At this low utilization, the uranium 235 supplied by nature does not 
constitute a large addition to the energy resource in foossil fuels. In order 
to achieve a greater utilization of uranium, it will be necessary to recycle plu- 
tonium or uranium 233 to reactors. The basic problem is the same whether 
the reactors are breeder reactors or nonbreeder reactors in which the recycle 
nierely raises the utilization to a percentage several times of what can be done 
without recycling. Materials containing plutonium which are resistant to radia- 
tion damage for high burnups must be developed, and inexpensive methods of 
fabricating fuel elements in the presence of the high alpha radioactivity of 
plutonium or uranium 233 must be evolved. The recycle of these fissionable iso- 
topes to the powerplants will materially reduce the reliance upon separated 
uranium 235 from gaseous diffusion plants. In foreign countries where access 
to separated uranium 235 may be limited, the recycle of fissionable material can 
be very effective in easing the problem of supply of separated fissionable ma- 
terial. Availability of breeder reactors would reduce the problem of new fission- 
able material to one of an adequate supply of natural uranium, thorium, or even 
depleted uranium. In view of the potential advantages of recycle, the neces- 
sary research work to bring it about at an acceptable cost should be given high 
priority. 


B. Specific reactor types 


The development and construction of nuclear powerplants cannot be dis- 
eussed without reference to the rating or the size of the reactor. The rating 
for a well-developed type for which there has been previous construction and 
operation experiencee should be 100 eMW or more, in which case the reactor 
powerplant may be termed full scale. Where there has not been much previous 
experience, there is strong incentive to plan a reactor of smaller size in order 
to cut the magnitude of any possible operating loss. There has been some con- 
fusion concerning the use of the terms “full scale,” “prototype,” and “reactor ex- 
periment.” In this report, these terms have the following meanings. 

A reactor experiment makes no attempt to incorporate features which would 
be a necessary part of any full-scale reactor. Reactor experiments have, as their 
purpose, the testing of an idea or a unique piece of equipment. As a matter of 
fact, a reactor experiment is just one phase of the research and development 
program, and should be considered as such. The size is immaterial, but, gen- 
erally, reactor experiments will be small with generation capability of less than 
10 megawatts. Indeed, the actual generation of electricity is unnecessary un- 
less it is a vital part of the experiment. 

A prototype reactor powerplant contains all the basic features of the full- 
scale pliant, but is normally thought of as considerably smaller than full scale. 
A test as to whether or not the reactor is a true prototype is to ask if it can 
be scaled up without facing new basic or engineering problems. The size of the 
prototype reactor will be somewhat dependent upon type. For example, heavy 
water-moderated prototype reactors are inherently large when compared with 
light water-moderated prototypes. A prototype heavy water-moderated reactor 
should be rated at no less than 50 eMW, whereas quite satisfactory light water- 
moderated prototypes might be achieved at one-tenth this size. In general, a 
prototype reactor should be designed to conform with the preliminary design of 
the corresponding full-scale reactor. This is to be sure that there is not a 
serious difficulty in the design for the full-scale plant which may not have been 
encountered in the design of the prototype. 

A full-scale reactor plant is one in which the electrical rating is equivalent 
to the rating of the conventional unit which otherwise would be installed. Gen- 
erally speaking, in the United States full-scale nuclear powerplants would employ 
units having a rating of more than 100 eMW, with 200 eMW as the minimum 
size unit for many installations. 

1. Reactor experiments.—A number of reactor experiments are under way and 
others are planned. The ones named here will be observed with great interest 
since each contains a feature which, if proved to be practical, could be quite de- 
cisive in the future achievement of economic nuclear power. 

(a) Liquid metal-fueled and fused salt-fueled reactors.—These reactors are 
preeminent in combining very high-temperature operation and very high burnup 
of fuel. Liquid metal-fueled reactors of a number of types are under design. 
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Reactor experiments for these types, at the appropriate time, are a necessary 
step in their evaluation for possible future use. The high cost of fabricating 
nuclear-fuel elements and the difficulties of obtaining high burnup continue to 
indicate that liquid fuels may be of basic importance. 

(b) Intermediate energy reactor.—The sodium-cooled, graphite-moderated 
reactor can provide steam of excellent quality. The nuclear performance of the 
reactor suffers because of the necessity of using canning material for graphite 
and tubes to conduct the sodium. Raising the energy of the neutrons gives the 
opportunity of removing some of the disadvantages of the structural material 
in the core, while permitting these structural materials to be conventional. 
The SIR submarine reactor is of this type. As a breeder reactor, the inter- 
mediate neutron-energy machine when fueled with uranium 233 may have ad- 
vantages, especially in size (it will have a larger core), with respect to the fast 
neutron breeder reactor. The development of this type would be of continuing 
interest. 

(c) Sodium-cooled, D,O-moderated reactor—The sodium-cooled, deuterium- 
moderated reactor is one of the few which could operate on natural uranium 
and which could produce high-temperature steam. A demonstration of its safety 
and reliability through a reactor experiment is planned and will be of great 
interest. 

(ad) Steam-cooled reactor.—A reactor in which the steam acts as the coolant 
is an extension of the boiling reactor with nuclear superheat, or may be looked 
upon as another version of the gas-cooled reactor. Since so much of electric 
utility experience is with superheated steam, it is apparent that an effort to 
produce such steam in a reactor would enable the most direct application of 
that experience. Of special appeal is the steam-cooled reactor in which the 
superheated steam from the reactor is fed directly to the turbine. The sim- 
plicity of this cycle is attractive, and a design effort to ascertain practicality is 
warranted. 

2. Prototype reactors.—In general, prototype reactors must pass through 
three phases: research and development, design, and construction. All of the 
proposed prototype reactors have problems which must be solved in the develop- 
ment stage. During the design, features may be uncovered which make con- 
struction of the reactor unrealistic. Consideration of the following reactors is 
warranted, with the understanding that the development or the design would be 
abandoned at any time that the project appears to be leading to a reactor which, 
either technically or economically, fails to show promise. As previously noted, 
before construction of a prototype, a preliminary design of a full-scale unit 
should be carried through. 

(a) Aqueous homogeneous reactor—A preliminary design for a full-scale 
aqueous homogeneous reactor has been made. -It would appear that some vexa- 
tious technical problems still remain to be solved if the reactor is to have the 
most advanced performance. Operational experience on a large-scale plant is 
badly needed in order that questions of maintenance can be determined. A full- 
scale design effort and the construction of at least a prototype is warranted if the 
design indicates a workable plant. 

(b) High-temperature, gas-cooled reactor—A reactor in which the coolant is 
a pressurized gas and the moderator is D.O has been proposed. This reactor 
uses pressure tubes. The temperature of the gas produced by the reactor is to be 
high, at least 1,000° F., but the gas must not contain fission products. This is an 
advanced type of gas-cooled reactor and, if successfully developed, promises to 
reduce capital and fuel costs. The reactor differs from the graphite-moderated, 
gas-cooled machine in that pressure tubes rather than a pressure vessel are 
used. The high temperature of the gas indicates that the fuel must be ceramic 
material encased in impervious jackets. With D.O as moderator, the possibility 
exists of achieving a reactor which can be fueled with natural, or very slightly 
enriched, uranium. A vigorous program for the development of this reactor 
type is justified. 

(c) Organic cooled and moderated reactor—The organic-cooled and moder- 
ated reactor now exists as a reactor experiment. If the experiment yields re- 
sults which are favorable, it would appear to be a feasible matter to design a pro- 
totype reactor and to arrange for its operation as a powerplant. Long-term 
operational experience would seem to be essential for this reactor, and for this 
purpose the prototype construction is desirable if the decomposition problem is 
indicated to be adequately under control. 
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(d) Boiling water reactor with nuclear superheat.—The water reactors all 
suffer from the fact that the steam available to the turbine is saturated. In 
some cases, this situation has been improved by adding superheat generated 
by fossil fuel. A boiling H.O reactor in which the steam formed in the reactor 
is superheated in appropriately placed channels in the reactor would be a dis- 
tinct improvement. Consideration of this or any other scheme which will add 
nuclear superheat to the water reactors is warranted and urged. Construction 
of either a prototype or reactor experiment is indicated, depending on the scheme 
for producing nuclear superheat. 

(e) Slurry reactor.—Some of the difficulties encountered in the development 
of the aqueous homogeneous reactor can be circumvented by the use of an oxide 
slurry of fissionable material in water. However, this brings with it other 
problems and other difficulties. A sizable amount of research and development 
work on such a reactor has been accomplished. This research and development 
effort should be continued and a definitive design of a prototype slurry reactor 
powerplant should be produced. Construction of a prototype is to be contin- 
gent on the promise of the design for economic success and the successful con- 
clusion of correlative experiments. 

3. Full-scale reactors.—(a) Pressurized water and boiling-water reactors.— 
The pressurized water and the boiling water-cooled and water-moderated re- 
actors are furthest developed in the United States. It is expected that in the fu- 
ture progress of these reactors, the trend toward similarity in performance will 
continue. In pressurized water reactors, local boiling will be introduced, and 
for boiling-water reactors, there will be further use of the forced circulation 
of water through the core. Additional operating experience will make the 
evaluation of these types a much more certain matter. There are sizable cost 
reductions possible for these reactors, both in capital costs and in fuel costs. 
A continuing program of the construction of improved types of such reactors 
would give experience which may result in reduced costs. This statement 
should be qualified, however, by the observations which have been made in 
part 4 of the general comments. A major requirement for the reduction of 
fuel costs is to obtain volume for fuel element manufacturing and processing. 
In the absence of such volume, fuel costs are not likely to be reduced to the 
low values which nuclear energy promises and requires. The fact that the 
fuel fabrication costs in the cases where volume exists (United Kingdom and 
United States plutonium production) are, in fact, low, supports this opinion 
and gives hope that a similar situation will be brought about for power 
reactors. It is expected that enriched uranium water reactors which are 
erected in foreign countries will augment the fuel element production volume. 
Cost cutting for the enriched uranium, water reactors, through further con- 
struction either abroad or at home, is a necessary requirement for the determina- 
tion of utmost possibilities for obtaining competitive nuclear power with this 
type of reactor. The design and construction of a limited number of additional 
reactors of these types seems therefore desirable, but only if analysis indicates 
substantial cost reductions in capital and fuel costs are possible. Vreferably, 
each should incorporate new features or new design parameters. 

Present water-cooled reactors apparently are limited to a coolant exit tem- 
perature of approximately 600° F. Both pressure and corrosion problems be- 
come formidable if an attempt is made to increase temperature beyond this 
limit. The fact that water-cooled machines are so limited raises some question 
about the long-term position of such reactors. If non-water-cooled reactors 
are developed to a point where their performance otherwise is equivalent to 
that of water reactors, it can be expected that the water reactors will give 
way to ones of basically higher temperatures. 

(b) Very large-scale reactors.—The generation of very large blocks of nuclear 
power in a single reactor is recognized as a way of reducing power costs. The 
eonstruction of such a powerplant would require very large capital investment, 
and therefore can only be done for a reactor system of proven reliability. The 
Hanford and Savannah River reactors in the United States are proven types. 
Kither one apparently can be designed in a pressurized version. Either one 
could be constructed to yield 200 or more eMW in a single reactor powerplant. 
Development work is required in both cases, but it is felt that the result of such 
work would leave no doubt as to the feasibility of the plants. The pressurized 
water, graphite-moderated reactor would use slightly enriched fuel. The 
pressurized D.O reactor could operate on natural uranium. It is believed that 
a power version of either machine could be a demonstration of large-scale 
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nuclear power and plutonium production. An engineering design and analysis 
would permit a decision as to the desirability of constructing such a reactor. 

(c) Sodium-cooled thermal reactors—Sodium as a coolant remains one of the 
most attractive ways of achieving higher cycle efficiency through high tempera- 
ture. The success of the sodium-cooled reactor will depend greatly upon the 
details of engineering, since the radioactivity of the coolant is expected to re- 
quire relatively high capital cost. The production of another design version of 
the sodium-cooled, graphite-moderated reactor could be expected to realize fur- 
ther significant improvements with respect to capital cost. 

(d) Gas-cooled, graphite-moderated reactor.—High-presusre, high-temperature 
gas as a working fluid deserves consideration as leading to higher efficiency 
which, as has been pointed out, is very desirable. Gas cooling and graphite 
moderation have been developed in the United Kingdom for large-scale plants. 
The capital cost is high, mainly because of the large physical size of the instal- 
lation. An attractive feature of the plants is the fact that the materials of 
construction generally are ordinary steel. Fuel costs are low because of the use 
of natural uranium and the low fuel fabrication cost. Present estimates indi- 
cate that this reactor type, because of its high capital cost, will have great dif- 
ficulty in becoming economically competitive in the United States. Such a de- 
sign has been undertaken to see if it is possible to come up with an arrangement 
which would sufficiently improve the economics. 

(e) D.O-cooled, D.O-moderated reactor.—The heavy water-moderated, heavy 
water-cooled reactor with pressure-tube design is very similar to the pressurized 
D.0 tank-type reactor. It also can be operated on natural uranium. Feasibility 
depends upon development of a suitable pressure tube. In this respect, it is 
dependent upon the solution of the same developmental problem as the pressurized 
water, graphite-moderated reactor mentioned in paragraph b above. Construc- 
tion on a large scale should not be undertaken unless design and analysis indicate 
a favorable cost picture. 

4. Breeders.—The general subject of breeders has been discussed in section IV, 
B (4) discussed on page 13 at considerable length. The two projects now 
underway, a full size fast breeder under construction near Monroe, Mich., and a 
smaller experimental unit at the ARCO reactor test station should furnish sub- 
stantial amounts of information on the potentiality of plutonium breeding. Also 
the homogeneous reactor discussed above on page 21 will give information on 
breeding uranium-233 from thorium. Because these projects will continue for 
several years we have included no fast breeder either in the above list or in the 
new projects suggested in section VI. 
VI. SUGGESTIONS FOR REACTOR CONSTRUCTION 
This section of the task force report reviews the measures required to answer 
the type of question raised in the preceding section. 

The task force assigns the highest priority to the vigorous continuation of 
general research and development in relevant fields of science and in nuclear 
power technology. The task force further believes it essential to construct and 
operate experimental reactors, prototype reactors, and full-scale power-producing 
reactors. A number of such reactors have been constructed. Others are under 
construction, authorized, or under serious consideration. Accompanying table I 
lists those projects which are underway or proposed at present, but excludes 
those reactors already operating. 

A review of the present state of the art such as is given in section V suggests 
a number of reactor projects that should be added to those completed, underway, 
or proposed. Reactor projects in preliminary stages of investigation, or ones not 
yet being undertaken are listed in table IT. 

The reactor projects listed in table II are given in a rough order of priority 
with a time interval during which it is estimated the project could be undertaken 
and completed. Second-generation reactors are scheduled in such a way that 
operating experience in the first-generation reactor can be applied to the design 
of the second. 

In each project, research, development, and preliminary design are expected 
to precede a decision to construct. In the early days of power-reactor develop- 
ment there may have been justification for choosing a reactor type and driv- 
ing through to construction without setting up in an orderly manner points 
in which the future potential of the scheme is analyzed. Although any pro- 
gram of construction carries with it some degree of urgency it is not of such 
order as to warrant displacing an orderly approach, especially where reactors 
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are second generation or variations of proven types. Careful analysis of pre- 
liminary designs and a review of cost estimates are necessary if the building 
of the reactors is to make progress toward the goal of achieving economic power. 

Not all of the reactors listed should be expected to be carried to the con- 
struction stage. Willingness to postpone construction indefinitely if research 
or design studies are highly unfavorable is a necessary part of such effort. The 
decision to include a particular type will hasten the day when it can be elim- 
inated from further consideration if the preliminary work shows that it fails 
to measure up. It would be surprising if more than a few of the types now 
listed remain attractive for economic power production after the development 
and construction has been accomplished. The period from 10 to 20 years hence 
should see a concentration on those few types which, by that time, have shown 
the best performance, both technically and economically. If these types, as 
they are developed, come up to expectations, they should come into extensive 
use by the electric power industry in the United States. 

Nothing is suggested about the location of the reactors. Obviously the 
large units where operating data are desired over a period of years would be 
run at a minimum loss if they were located in high fuel cost areas. The total 
operating loss can be minimized by reducing the number of years during which 
the reactor must be operated. Reactors which continue to operate at a loss 
should be shut down as soon as all useful information has been gathered from 
their operation. Because of high fuel costs foreign countries may be considered 
for the construction of some reactors but it is clear that such locations are more 
appropriate for the more highly developed reactor types. 

The dates given in the table are determined entirely by technical considera- 
tions. Time is allowed for the evaluation of data of previously constructed 
reactors or reactor experiments for a certain amount of research and develop- 
ment and for careful design studies with cost estimates. Naturally the amount 
of time required for these stages is a matter of judgment even when limited to 
technical considerations. 

It would be possible to speed up the pace somewhat at the risk of consider- 
able wastage of money and effort. Perhaps the goal of economic power might 
also be reached more rapidly by multiplying the number of reactors built in 
the period under consideration. This would also cost more. Possibly the to- 
tal expenditure could be reduced if the effort were stretched out, but this is 
doubtful. It will be noted that the dates given in the table assume completion 
of the reactors listed in about 10 years. 


VII. CONCLUSION 


The task force believes that there is a good probability of reducing the cost 
of nuclear power sufficiently in the next 10 years to make it competitive with 
power from fossil fuels in some parts of the United States. The task force be- 
lieves that it is not possible to identify the type of reactor which is most likely 
to be successful. The task force recommends further research and develop- 
ment along a variety of lines and construction of additional reactors ranging in 
size from experimental units to full scale power producers as warranted by 
advances in the art. The task force bases its recommendations solely on tech- 
nical considerations. Above all, the task force recognizes that this technology 
is fluid and reevaluation must be made periodically. 
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Tas_y I.—Status of power reactors underway or proposed * 








a ia ee 
gy 
A, Approximate Approximate 
" Project electrical Status completion 
rating date 
h (megawatt) 
e pthtdaialekde di tedaiiecaits 7 ef 
| 
“ Boiling water, enriched uranium 180 | Under construction by Common- 1960 
8 fuel. wealth Edison Co. 
v Pressurized water, enriched ura- 275 | Under construction by Consolidated 1960 
t nium fuel. | _ Edison Company of New York, Inc. 
es oc 134 | Under construction by Yankee 1960 
e Atomic Electric Co. 
n Boiling water, enriched uranium 22 | Proposed by Elk River Electric 1960 
: fuel Cooperative Association. AEC in 
5 process of selecting contractor. 
e Do 66 | Northern States Power Co. and asso- 1962 
ciates. Proposal under 3d round 
. accepted by AEC. 
. Sodium cooled, fast breeder 100 | Under construction by Power Reactor 1960 
e Development Co. 
il Do 20 | Under construction by Argonne 1960 
National Laboratory. 
h Sodium cooled, graphite moderated 75 | Contract for construction between 1961 
{S AEC and Consumers Public Power 
n District of Nebraska, 
Sodium cooled, D2O moderated 10 | Proposed by Chugach Electrie Asso- 1962 
‘ ciation and Nuclear Development 
a Corporation of America. AEC 
has authorized some research and 
development. 
A- Organic cooled, organic moderated 12.5 | Proposed by city of Piqua, Ohio. 1961 
“l | Contract under negotiation between 
D- AEC and Piqua. 
Liquid metal-fueled reactor experi- 220 | Contract between AEC and Babcock 1959 
at ment & Wilcox Co., and Brookhaven 
to National Laborarory. 
Aqueous slurry 70-150 | Pennsylvania Power & Light Co., 1963 
Baltimore Gas & Electric Co., and 
T- Westinghouse Electric Corp. Pro- 
ht posal to AEC under 3d round 
: D290 cooled, D2O moderated, pres- 17 | Carolinas-Virginia Nuclear Power 1962 
in sure tube association, Ine. Proposal to AEC 
0- under 3d round. 
is High temperature, gas cooled, D2:O 50 | East Central Nuclear Group and 1963 
; moderated, pressure tube. Florida West Coast Nuclear Group. 
mn Proposal to AEC, 
Boiling water, enriched uranium 60 | Announced February 1958 by Pacific 1962 
fuel, Gas & Electrie Co 
| Reactors in operation as of January 1958 omitted. 
st 2 Heat. 
th ; 
e- TABLE II.—Type and size of power reactors for new undertakings 
ly a 
p- — an ate 
i pproximate | 4 pproximate 
iD Project electrical | Status time interval 
by rating | for project 
h- megawatts) | | 
zy 
Boiling water with nuclear super 10-50 a 1958-62 
heat 
Gas cooled, graphite moderated 50 | Under study by contract with AEC _-_} 1959-63 
Aqueous homogeneous solution _ -- 75-150 | do 1959-64 
Fused salt fueled 10 1959-64 
Steam cooled, DeO moderated 10 } 1959-65 
Intermediate energy neutron 10 | Under study by Southwest Atomic 1958-67 
breeder Energy Associates. } 
Pressurized water, enriched ura- 200 1959-65 
nium fuel | 
Boiling water, enriched uranium 200 = ~ | 1960-66 
fuel | 
H.O cooled, er iphite moderated, 250 ao 4 1959-66 
Hanford type 
D:20 cooled, D2O moderated, Savan 250 - 1960-67 
nah River type, natural uranium 
Sodium cooled, graphite moderated 200 esiines 1961-67 


Note.—The task force believes these types warrant consideration for new undertakings but that con- 
struction of any reactor should be undertaken only after thorough investigation, including necessary 
research and design which clearly indicates that carrying the project through to construction and operation 
will result in power costs approximating those obtainable from conventional plants in location under con- 
sideration. See discussion on pp. 26 and 27 
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Mr. Farrman. I shall be happy to answer any questions on it at 
a later time, by correspondence or come down and visit with you, 
if you so desire. 

Chairman Duruam. Do you have any target date for completion? 

Mr. Farrman. Yes, our original application for construction permit 
set the dates of December 1, 1959, to December 1, 1960. 

Now it is going to be a tight squeeze to get within that. A lot of 
things can happen, but we still hope we will get it ready and critical 
by the end of 1960. 

Chairman Duruam. Thank you very much, Mr. Fairman. 

Mr. Holifield has a question. 

Representative Hoiirretp. Would you care to commit yourself, Mr, 
Fairman, or to give this committee the benefit of your thinking on 
the policy of the ‘Government committing itself for a long-time period 
on the purchase of plutonium of U-233? 

Mr. Farrman. Mr. Chairman. I think I could say I agree pretty 
much with Mr. McCune, if I heard him and understood him correctly. 

I think we should try to be realistic about the value or the cost of 
these things as rapidly as possible so that we are not led down one 
street which is the wrong street it turns out a few years later. 

It would be a great waste, it seems to me, to build reactors of types 
which depended on a given relatively high price of any one of these 
things, or on the other hand, depended on a relatively low price. 

Representative Hortrievp. In other words, it would place the indus- 
try on a false basis if we signed rigid contracts which would estab- 
lish an arbitrary price without any real knowledge of what the future 
needs might be for fuel or for weapons? 

Mr. Farrman. That is right. 

It would be helpful, however, one must admit, to anyone contem- 
plating going into any one of these things, if he had some confidence 
that the fluctuation was not going to be too wide over a reasonable 
period of years. 

Representative Horirtecp. I agree with that. My thought, how- 
ever, is that this is such a rapidly changing industry that long-time 
contracts tend to become obsolete and even questionable. 

We are going through that period now on even our 7-year prices 
for uranium ore, for the raw material. 

We find ourselves bound by contracts with foreign nations to the 
detriment of our own economy here at home. 

We are having to curtail development in the Colorado Plateau 
areas because of the rapid development of ore there, No. 1, and also 
because we have the biggest contracts for a long period of time with 
Canada today and Belgium, and we have to and should honor our 
contractual obligations with foreign nations. 

But in order to do that we are having to pinch down at home on 
our own people, and we are throwing people out of work there. 

This is just one indication of the danger of a long-term contract. 

Now I supported the 7-year contracts so I am not kicking somebody 
else around. I still think it was justified because at that time we did 
need a tremendous development in the field of uranium ore production. 

I think it was all right, but now we find the situation changing. I 
am somewhat doubtful about tying up the Government so far into 
the future on any rigid basis. 
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Mr. Farman. The only justification for it would be if it is deemed 
by the Congress to be necessary to do a lot of things more quickly than 
would ordinar ily happen. That might justify it. That is part of the 
price you pay to get what I call facetiously the showcase. 

I think I can answer your question by two things which we did, 
as expressing our own views. 

We were well launched on this concept and work was being done 
on design when I got a discreet inquiry from the Commission as to 
whether or not if the price of thorium was increased it would change 
our whole mind. 

I said how much and what is the reason? The reason was that by 
stating a higher price it would enable independent producers to get 
into the market. 

I said, “That is fine. If you are sure that this price that you are 
now establishing will encourage other people outside of the Govern- 
ment agencies to make thorium in a form we can use, I am all for it. 
Are you sure that this will do it ?” 

They said “Yes.” We have been able to get quotations on thorium 
oxide. Well, it raised our fuel cost, but it is a step in the right direc- 
tion, and we felt we were not being kidded by something that might 
happen later. 

The second thing is that I have been working on my friends, in 
the chemical industry, for about 4 years. My theme song has been 
“I wish you fellows would get into the business of this reprocessing 
and we are perfectly willing to pay you more than we are going to 
have to pay the Commission if you get into it. 

“We want to get this thing freed up so that we know what the 
commercial prices are.” 

So far no one of them has been able to see his way clear, but when 
their services are available we will use them. 

Representative Hottrrevp. I agree with you. I think your position 
is logical and we will begin to find out what the real costs are in this 
industr y and not kid ourselves. 

If it takes a subsidy in the right kind of way to get the thing off 
the ground, let us admit it and do it, but let us not try to hide it; ‘that 
is my point of view. 

Let us be honest with the American taxpayers. 

Mr. Farrman. That is right. 

Representative Honrreip. And I think you are being in your com- 
pany’s operation. 

Mr. Farrman. Weare trying to be, sir. 

Chairman Durnam. I think the Commission also last year asked 
for a bid on thorium as you recall, and we did not get it. 

Mr. Fairman. They could not get anybody to do it. 

Chairman Durnam. Thank you, Mr. Fairman. 

Mr. Farrman. Thank you. 

The next witness is Mr. Robert A. Gilbert, Intercontinental Re- 
search & Analysis Co. 
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STATEMENT OF ROBERT A. GILBERT, INTERCONTINENTAL 
RESEARCH & ANALYSIS CO., NEW YORK CITY 


Mr. Gitperr. Thank you, Mr. Chairman. 

Chairman Durnam. You may proceed. 

Mr. Gitperr. My name is Robert A. Gilbert, and I am the owner 
of an economic and statistical research company called Interconti- 
nental Research & Analysis Co., of 19 Rector Street, New York City. 

Before I proceed with my statement, I wonder if you gentlemen 
would have any interest in what comment I might offer on ‘the situa- 
tion in England. 

I am making this statement because I spent about 2 months abroad 
this summer in a manner indicated in the first paragraph of my 
statement, and I am somewhat familiar with the situation in England. 

I saw the chairman of the board and president of 24 of the leading 
electrical manufacturers over there who are involved in this program 
and various other prominent people in England. 

Chairman Durnam. We shall be glad to have your comment. 

Mr. Gitzerr. Shall I comment now, or after my statement ? 

Chairman Durnam. As you prefer. 

Mr. Gitperr. As I recall, the question was whether or not there 
was a Government company in England that was engaged in the pro- 
duction of reactors. This is simply not so. 

The British Government has a socialized arrangement in the pro- 
duction of electricity and its own AEC in the research and production 
of experimental reactors, but in the building of large-scale plants 
contracts are let privately to five competing groups and these groups 
are not subsidized in any way. They have to bid against each other, 
just as people bid for Government contracts here. 

Chairman Durnam. They select the bidders / 

Mr. Gitperr. Yes, the bidders make a concealed bid and the lowest 
cost bidder gets the contract. They do not all bid for the same kind 
of plant, either. There are various technical differences. 

So it is highly competitive, although the British Government has 
allowed certain groupings of companies with similar interests. They 
will let a manufacturer of dynamos tie itself wp with a particular 
boilermaker and a particular maker of switch gear to form what they 
eall a group. That particular group will bid against another group. 

There are 5 or 6 large groups in England at the present time, but 
they are not being subsidized. In fact, some of those I talked with 
were afraid they were not geting enough out of the business, and I 
think to some extent that is true. 

So the situation is a little bit different than was outlined in that 
respect before. 

And involved there is also a question, I think, of the solvency of the 
currency of one of our greatest allies. We do not perhaps want to put 
ourselves in the position of trying to destroy a fine new product that 
they have on which they expect to depend, to earn foreign exchange. 

So I think that a very broad point of view should prevail on 
this question and my entire statements is hinged on that consideration. 

If I may I will proceed with my statement. 

Representative Horirrenp. Before you proceed, you pointed this 
out much clearer than I did in my questioning of Mr. McCune. I 


m 
ler 


" 
( 


ar 
ar 


ak 
pl 
CO 
Ww 
in 
it 

or 
sh 
th 
Si 
Ww 
of 


cc 


th 
cr 


01 


in 
W 


ATOMIC ENERGY INDUSTRY 485 


mentioned in my remarks that the English Government dealt at arm’s 
length with these companies and actually charged them royalties on 
Government-owned patents. 

Mr. Gieert. That is right. 

Representative Hoiirietp. So if I understood Mr. McCune right— 
I do not know whether he is in the room or not, I do not want to put 
words in his mouth—his remarks seemed to indicate to me that the 
American manufacturer here was actually in competition with the 
English Government. 

While there is assistance from the English Government in the 
buying of plutonium and the guaranteeing of fuel prices, it certainly 
is not a monolythic structure such as the Soviet Union has, if I under- 
stand it correctly, and I think your remarks have brought out the 
yoint much clearer than my questioning did. 

Mr. Gizpert. It isa highly competitive situation. 

Of course, I got the point of view of quite a number of competitors 
and each of the m: jor electrical companies over there is striving night 
and day to beat the other out, right within England as well as 
abroad. 

Representative Hotrriztp. My strong feeling has been that if this 
program is based on an intern: ational. urgency it is on an urgency 
of competition with the Soviet Union and not on the urgency of 
competition with the English. 

The whole question of English economy and its relation to the free 
world enters into this. 

If we are going to spend our time slaughtering the English just 
in order to obtain a trade advantage, we are going to have to make 
it up some other way in stabilizing their currency or foreign aid, 
or some other type. 

So I think this is what has drawn me to the conclusion that we 
should be working with the English on a two-partnership basis in 
the development of che “ap atomic electricity and recognize that the 
Soviet Union is our competitor and not the English. 

Mr. Gitzert. I hope we do not slaughter the pound because nothing 
would make the English madder. 

Representative Houtrrep. Slaughter what ? 

Mr. Giuupert. The pound sterling. They are tremendously proud 
of this new product and if they find we are going to subsidize the 
competition with them it will certainly cause a great deal of hard 
feeling in international relations. They have emphi asized this product 
throughout the world now and they are tending to rely on it for in- 
creased exports in the next few years. 

Representative Horrrrenp. They have two pressures on them that 
we do not have. One is the pressure for electricity from the atom 
because of their dwindling fuel supply, and precariousness of their 
oil supply. 

The second one is because of their desperate position as an export- 
ing nation in comparison to ourselves; their reliance, in other words, 
upon export business. 

I think those two factors should be taken into consideration, as 
you state, in the building of any kind of a subsidized export program 
in the United States which would in effect cut them out of the markets 
they need much worse than we need. 
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Mr. Gitperr. Yes, indeed. I think you are very sound, sir. 

Chairman Duruam. You may proceed with your statement, Mr, 
Gilbert. 

Mr. Ginsert. Thank you, Mr. Chairman. 

Mr. Chairman, my company has been retained on several occasions 
to do extensive studies on foreign investments for some of the largest 
professional investors, such as investment trusts, banks, brokers. 

Last summer on behalf of these clients I went abroad, jointly with 
Dr. Alexander Sachs, the father of atomic work in the United States, 
according to Who’s Who, to do a study on the feasibility of American 
investment in those European companies likely to benefit from the ac- 
celerated English atomic program. 

I would like to emphasize that a study from this standpoint has to 
stand very acid tests because private investors cannot take vague 
chances with their funds—cannot make up the losses of mistakes from 
the unlimited reserves of tax receipts. The conclusion of my compa- 
ny’s report was that the very factors that make atomic powerplants 
for electric generation abroad economically desirable, make these same 
plants extremely academic in importance and undesirable here. 

Electric generation does not take place in a vacuum. It has to be 
related to more than the techniques of turning the dynamos. It seems 
to me we in America are fascinated with a new technique which lends 
itself readily to popular interest in its magic ways, but that this is no 
more the attitude which the true patriotic steward of progress should 
take toward atomic power than it would be to spend the taxpayers’ 
money on fireworks on Capitol Hill every day of the year. 

Many of the public discussions of the so-called lag in our program, 
compared with that of the British, seem to bear upon every factor but 
the main one, which is the vast difference in fuel costs for conventional 
plants here and abroad. 

I call your attention to the table below which shows the trends of 
prices per ton of coal used in the generation of electricity here and 
in the United Kingdom since 1950. 


Year | United United | United United 
States Kingdom States Kingdom 


$6. $7.11 || 1954 $6. 25 | $9. 05 
6. 42 7. 87 1955 __ . i 6.01 | 10.00 
6.5 8.26 || 1956... 6. 29 10. 86 
6. 5% 8.77 


You will note the cost of coal in 1956 in the United States was 
lower than 1950, whereas it is very substantially more in the United 
Kingdom. 

I would like to point out that in 1956, the last year for which final 
figures are available, coal costs in the United Kingdom were about 
72 percent above those in the United States. 

Large as is this difference, it is not the final percentage to consider, 
because the trend of coal costs is also extremely important. Electric 
plants represent large capital investments which must operate 15 to 40 
years to recover their capital, so one has to calculate his future as 
well as present expenses. 

Therefore, we must note coal costs in the United Kingdom have 
risen each and every year since 1950, advancing under socialized 
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mining fully 52 percent, whereas our prices in 1956 were slightly 
below 1950's. 

In midyear 1957 coal prices in the United Kingdom were raised 
again—by about 7.5 percent and there is now talk of another increase 
on some grades of coal this spring. 

Coal prices on the Continent have also increased greatly. I make 
an attempt in my business to follow the status of competitive fuels 
abroad so I am somewhat familiar with this situation. 

Wage inflation of coal prices in the United Kingdom may slow 
up, but it is unlikely to stop, while the cost of absenteeism offsets 
some of the benefits of mechanization. 

Thus over the years, coal costs may edge up abroad, although 
perhaps not at the steep pace of the recent past. 

To reduce these differences in coal costs to costs per kilowatt-hour 
generated, I cite the following table which gives figures in mills per 
kilowatt-hour. 

Coal plant 


American 





Fuel ‘ saapicnnnanpatbe adie 2. 
Operations ; a ‘ ee . 57 ‘ 
Capital charges ie ig wesc cs Sa Salsas aca dae 1. 38 3. 16 
Total willie lt seaiebie diet ol 6.25 | 6. 23 
Load factor (percent) : duce sig tiga times kcce aims | 60-80 | 60-89 








We have cheaper electricity because ours includes a tax payment to 
to the Government, whereas the British electricity is socialized. 

Turning now to atomic power, we find the following estimates for 
a British atomic plant: 


Cents 
Capital charged and Genrenistiois iiss ei nee denes denn waneesaeee 0. 433 
RICE ONG CUE TAN iio cee irene dundee sano allaseeasiicioi iat . 066 
Fuel replacement____--_ eect eee ng ah og Si ateek entices an ibietudhce a anette aaa 288 


Operations and maintenance__--- . 066 





Total fe aie aaa: xa ks Pam cal cin ss oa eee nti See 
ROR. DEGCONTEI CHOU isc, seine capa eee nee eee 


Net cost 4S cpthinacicidinteae ia heater ch iereiste eine . 769 


The plutonium credit is figured at its present value, but the trend 
in the price of plutonium is decidely downward. 

This net cost is above those of conventional plants in both nations 
and it is only justified abroad by the trend of fuel costs and the hope 
that later developments will reduce operating expenses. 

It has been estimated by one authority that capital costs might 
decline 20 percent and fuel costs 45 percent by 1970, giving a cost 
per kilowatt-hour below 5 mills, but, of course, we can now build 
coal plants in the United States to deliver electricity at less than 3.8 
mills. 

Representative Hortrmip. Can I ask you if the computation of 
value of plutonium in that table represents about $12 a gram? 

Mr. Giusert. No, I think it is a little bit less than that. 
Representative Horrrretp. About how much? 
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Mr. Giisert. It is around 10. The price of plutonium in England 
has been going down for some time but I will supplement that with 
the exact price. 

Representative Horttrretp. Why is the price going down? They 
are embarked on a weapons program. Do they ‘not antic ipate using 
this plutonium for weapons as we do? 

Mr. Grizert. I have no military secrets. All I know is that the 
supply and demand is such that the price keeps edging off and the 
long-range forecasts I have seen on it indicate that there is doubt that 
it will stay where it is. 

Representative Hosmer. As a matter of fact, the plutonium in the 
United Kingdom is produced by the Government itself so there is 
really no supply and demand situation in the normal sense, is there ? 

Mr. Gitperr. There is not in the normal sense. 

Representative Hosmer. Is that not an artificially established price 
by the British Government set up to show somewhat favorable gen- 
eration costs on electricity ? 

Mr. Giueert. I would presume that they see more and more pluto- 
nium coming or about to come in their possession and they don’t see 
many present uses. 

Chairman Durnam. Of course, they do not export any. It is all 
in the Government operation. 

Representative Hosmer. This is just shifting the accounts bet ween 
different departments of the Government. 

Mr. Gitnertr. That is true, except that they are inclined to look 
at the possible immediate uses for it and the technicians who have 
figured this, and I have gone over quite a few of their accounts, all 
indicated a further weakening in the price. 

Perhaps sputnik has changed that. 

Representative Hosmer. When you say price in this connection, 
it is not merely price; it is the amount that one part of the Gov- 
ernment credits another part of the Government for a product. 

Therefore, it does not depend upon supply and demand, but upon, 
to some extent, political and economic factors in the Government 
itself. 

Mr. Ginserr. I think the British Government is inclined to draw 
up its idea of values as close to at least a theoretical supply and de- 
mand situation as it can. 

However, I have not checked this price in the last month or two. 
I will be glad to do so again. 

Representative Horirrerp. As a matter of fact, the price is set 
in England on the fuel value at $12 and they are thereby penalizing 
their cost of electricity, whereas in America, if we set it $30 ona 
weapons value we are subsidizing our cost of electricity from the same 
reactor. 

Mr. Gitserr. There is a tremendous discrepancy there. 

tepresentative Hoxirretp. So in both cases an arbitrary setting of 
price is based on an evaluation which the Government makes. In 
neither case does the Government sell plutonium to an outside pur- 
chaser and it is the only buyer. 

Mr. Gitsertr. But I think the Government, with all of these plants 
it is starting to build, that are going to use uranium and have byprod- 
ucts of plutonium, foresees a considerable amount of plutonium. 
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I do not know whether that was a factor in this calculation, or not. 

Representative Hotirrevp. This is very interesting, you know, be- 
cause it is general knowledge, I think, that these great plants that they 
are building are going to produce a great deal of plutonium. 

Mr. Ginsert. Right. 

Representative Honiuie tp. And if the market is $12 I sometimes 
wonder what we are talking about, establishing a 15-year contract at 
$30, when we could undoubtedly buy from the British, they will be 
gl: ad to sell it to us, at $12 or even less, their complete output. 

Mr. Gitserr. They thought $7 in 5 or 10 years, I think. That is 
before sputnik became an issue, though. 

But their program is very large and they are going to have a lot 
of plutonium. Of course, I don’t know how much goes into each 
weapon. 

Represent: itive Houirietp. Well, it is not necessary to know that. 

Chairman Duruam. All right, you may proceed, Mr. Gilbert. 

Mr. Gitzerr. We in America surely do not wish to generate in- 
flation instead of ebicnnielie, but this is exactly what this committee 
will be doing if it commits the taxpayer to the use of his money for 
uneconomic powerplants here or subsidies for such plants exported 
abroad. Money is needed in hard times for less wasteful projects 
more likely to raise the standard of living in real terms in the final 
audit of account. 

In making my study I could not help but notice the great dis- 
crepancies between the operating results of the European electric sys- 
tems, which are mostly socialized, and ours. 

I bring out this point because there is a danger that we may indulge 
in a socialized electric industry here due to the discovery of the new 
form of energy. 

The capacity of our enterprising Nation to generate electricity is 
now greater than th: at of the next seven great countries of the world. 
In 1950-56 Europe’s industrial produc tion grew 45 percent, with an in- 
crease in electric generation of 63 percent, while the United States 
production gained 27 percent, with an increase in electric generation of 
52 percent. 

The lower growth of electric generation abroad is undoubtedly due 
to the unimaginative inefficiency of the socialistic managers of the 
powerplants. 

In 1956 Europe had 104,200,000 kilowatts of installed capacity, 
while had a capability of 126,500,000 kilowatts, yet Europe generated 

388 billion kilowatt-hours compared to our 600 billion kilow att-hours. 
The pink powerplants had a utilization of only 42.9 percent of capa- 
bility in contrast to ours of 54.5 percent. 

The Socialists tend to built smaller powerplants, operate them at 
lower temperatures and pressures, and to use lower voltages on trans- 
mission. Also they take longer to build a plant and spend much more 
per kilowatt, even though equipment costs less than ours. In 1956 
European thermal plants used 1.51 pounds of coal per kilowatt-hour, 
compared to the average of 0.935 pounds in the United States. 

In appearing before you, I would like to comment upon another 
aspect of the atomic program, mentioned as item No. 1 on your sheet 
“Topics for discussion.” 
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Over the years the Government has acquired large inventories of 
uranium in various forms from ore to metal. Contrary to the prac- 
tices of private business, these inventories have been written off as 
acquired instead of being carried at the lower of cost or market. 

There are now enough quotations for uranium in all forms to 
give it a market value. “The sums inv ested in this stockpile should be 
valued as a business values its inventories, annually, and the funds 
so disclosed, previously lost in expenses, restored to the budget for a 
needed tax cut or other w orthy purposes. 

This is only sound practice, for property written off is less likely to 
be treated carefully than that which must be accounted for each year. 

Furthermore, this inventory is to be increasingly disposed of in the 
next decade as uranium-burning plants arise all over the world, and 
the taxpayer has a right to know where he stands on potential receipts. 

I thank you. 

Chairman Duruam. Mr. Gilbert, you certainly have given us some 
information we have not had before this committee. I am certainly 
glad you have brought out these points. 

Mr. Gitsert. Thank you, sir. 

Chairman Durwam. You must have made quite a study of this 
whole problem. 

Regarding your last statement regarding the stockpile, I believe 
there is very little in the stockpile. We do not carry a stockpile of 
uranium ore except as we use it. 

We are troubled, of course, with this matter of trying to keep the 
mining industry in business. That is one of our problems that we 
always face when we build up a mining industry in America, we go 
from rags to riches and back. 

That has been histor ical with the America mining industry. 

I do not believe that is a sound program. I think the stockpile is 
essential. 

Representative HorirteLp. I want to aline myself with the chair- 
man’s remark on stockpiling. It so happens that we do not have a 
great stockpile at this time. Most of the ore has been fabricated. 
There are, of course, current stocks, you know, but there may develop 
a situation in the future and you do make a point I think which 
should be considered and that is when we start loaning the inventory 
in the form of fuel rods to reactors all over the world, we are in 
effect taking a capital asset of the United States and disposing of it 
whether it be on a lease or loan basis and I think that the taxpayer 
does have the right to know how many of the fuel rods will be loaned 
at 4 percent, for instance, to a foreign nation and how much the in- 
ventory cost is and this would come out, I think in each bilateral 
agreement, there would be a definite statement of the current inv entory 
value so that there would be a cumulative accounting of it. That is an 
important point to be considered. 

Mr. Gitsertr. I wonder, sir, if the uranium in metal form or ore 
form may not be substantial. It may not be all in the stockpile. Of 
course, that has been charged off. 

If you were a company in the uranium business you would carry 
it at the cost or market. 

Representative Horirretp. The Government operates a little bit 
differently with its resources. There has long been a question as to 
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whether or not the Government should put an inventory value on 
these Government buildings, and carry them as an asset in place of 
an expended amount of money. 

This goes into the whole wide range of Government inventory and 
its accountability. 

We have never considered our Government assets in the way of an in- 
ventory, making an inventory value of them, because we are not set 
upon that basis, apparently. 

Mr. Gitpert. Doesn’t the Farm Bureau carry its crops in the Com- 
modity Credit Corporation and borrow against them? Crops that 
they buy? 

Representative Horirretp. The Commodity Credit Corporation 
carries its stock on an inventory value because of the fact that they 
loan to the farmers money against that stock, but when it comes to 
disposing of those stocks, it is not necessarily disposed of on a profit 
basis as private industry ‘would. 

It is used for the purpose of the Government, such as wheat to 
India, for instance, and use of commodities for school lunches and in 
distressed areas 

So we do not carry it exactly on a business basis. 

Chairman Durnam. Mr. Hosmer? 

Representative Hosmer. I have no questions. 

Chairman Durnam. Thank you very much, Mr. Gilbert, for your 
statement. We appreciate your coming before the committee. 

Mr. Girpert. Thank you. 

Chairman Durnam. The committee is adjourned until 2 o’clock this 
afternoon. We will meet here in this room. 


(Thereupon, at 12:30 p. m., the committee was recessed, to recon- 
vene at 2 p. m., the same day). 


AFTERNOON SESSION 


Chairman Duruam. The committee will come to order. 


This afternoon meeting begins with Dr. Thomas H. Johnson as the 
first witness. 


STATEMENT OF THOMAS H. JOHNSON, VICE PRESIDENT AND GEN- 
ERAL MANAGER OF RESEARCH, RAYTHEON MANUFACTURING 
CO., WALTHAM, MASS. 


Mr. Jounson. Thank you, Mr. Durham. 

I am no stranger to you, Mr. Durham, but in responding to your 
invitation to testify today, I want to be identified as one who is expe- 
rienced in the administration of research and as a representative of a 
great research and development company which is advancing a prom- 
ising reactor concept for producing electricity inexpensively. from the 
atom. 

Perhaps the most valuable contribution I can make to these hearings 
is to give a specific example of an idea that could, if pursued, break 
through the cost barrier which now obstructs our progress in atomic 
development. 

For 21% years, Raytheon has been exploring a design of a liquid 
metal fueled gas-cooled reactor for the generation of electricity. If 
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successful, this concept would outmode other concepts now being 
designed for earlier operation, and it would advance the United States 
a long way up the road toward economically competitive nuclear 
power. 

The liquid metal fuel in this reactor would be a solution of enriched 
uranium in bismuth. Since it can maintain a high temperature with- 
out excessive pressure, the fundamental limitation of the water-cooled 
reactors would be avoided. The heat would be removed by nonradio- 
active, chemically inert helium, which on passing through a tubular 
boiler, would produce steam of the high quality used in modern steam 
turbines. When technology develops, the helium could be used even 
more efficiently to drive a gas turbine. In using liquid metal, we 
would avoid the costs of fabric ating and processing solid fuels. By 
continuously removing xenon and other volatile fission products, the 
amount of uranium in the reactor could be held to that actually needed 
for normal operation, making the reactor inherently safe. Control 
rods would not be needed, for the negative temperature coefficient of 
reactivity would regulate the generation of heat to the actual require- 
ments of the power ‘load. More than 80 percent of the enriched ura- 
nium added day by day to the core would be consumed in the genera- 
tion of heat and the reactor would operate for 5 years before the 
charge would have to be drained for reprocessing. 

As a venture into the high-temperature regime, the liquid metal 
fueled, gas-cooled reactor could be alternativ ely regarded as a reason- 
able first step toward a still higher temperature reactor for gasifying 
coal, a process which would enhance its ener gy and provide a gaseous 
fuel for use in conventional burners. The ‘Tiquid metal fueled g ras- 
cooled reactor is also a versatile concept which could be adapted to burn 
uranium or plutonium, or it could breed uranium 233 or plutonium. 
It could be built either as a thermal or as a fast reactor. 

This reactor concept is an example of the direction in which research 
should proceed if we are to reach the goal of economic nuclear power 
in the United States. Since water-cooled reactors are not able to pro- 
duce high-quality steam because of the limitations of materials of 
construction, the prospects for reaching economic nuclear power by 
that route seem dim in comparison. There are, of course, unknowns 
in any advanced concept but these should not frighten us. 

The record of atomic research is impressive in finding solutions 
often surprisingly close at hand. 

In the case of the liquid metal fueled, gas-cooled reactor, the prin- 
cipal problem is to find a material to contain the molten fuel and 
through which helium will not leak. We already have a very promis- 
ing lead toa possible solution of that problem. 

In view of the current discussion of the roles of Government and 
industry in nuclear power development, it is important to understand 
why a company like Raytheon is interested in a nuclear power project 
and how it is able to deal with the variety of problems involved in 
designing a nuclear powerplant incorporating high-temperature ma- 
terials, nuclear fuel, neutron moderation, gas circulation, a steam 
cycle, and electric generation, and then to fit the whole package into 
the economy of the utility industry. 

Raytheon is an electronic company with 80 percent of its sales to the 
Giovarninent: It has systems responsibility for the Navy’s air-to-air 
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missile, Sparrow III, and for the Army’s ground-to-air missile, Hawk. 
Raytheon is the largest manufacturer of microwave power tubes in the 
free world. Raytheon designs and manufactures radar equipment of 
all kinds, including arctic DEW line 1 ‘adars, air-traffic control radars 
for CAA, storm finders for the Weather Bureau, and bombing and 
navigational radars for the Strategic Air Command. 

Raytheon is the largest research and engineering company and the 
only one engaged in civilian nuclear reactor development in New Eng- 
land where nuclear power will become economic before it can be gen- 
erated at a profit in other parts of the United States. 

Moreover Raytheon has close relations with the very excellent edu- 

cational institutions in the Boston area where nuclear engineers of 
bia quality are now being trained in considerable numbers. 

In connection with its manufacturing, Raytheon has acquired a wide 
experience and unique skills in producing ceramics, high-temperature 
metals, and in dealing with liquid metals and other materials at high 
temperature. Because of its situation and experience Raytheon real- 
izes that it can make a unique contribution to the development of 
nuclear power. 

a its experience does not qualify Raytheon to engineer all features 
of a nuclear powerplant. ‘To complement its own capabilities, an 
assoc ciation of industries has been formed under the name American 
Nuclear Power Associates. Besides Raytheon, the ANPA comprises 
Burns & Roe, Inc., a New York firm of engineers and constructors; 
the Griscom-Russell Co., which specializes in boilers and heat ex- 
changers; Clark Bros. Co., one of the Dresser Industries, specializing 
in engines, compressors, and turbines; and the Orange & Rockland 
Utilities, Inc., of New York State. 

Arrangements have also been made to bring in several other New 
England utilities, but these have not yet been “announced. The total 
business of the utilities in the American Nuclear Power Associates, 
including the new associates, exceeds that of the Boston Edison Co. 
This entire group of industries has enthusiastically placed its bets on 
the liquid metal fueled, gas-cooled concept and out of the variety of 
its experiences and skills, the associates working together can DEIN 
the full range of industrial competence to bear on “the Siias of : 
complete nuclear plant. 

Raytheon has already spent about a half million dollars on the 
liquid metal fueled gas cooled reactor and the associates have agreed 
to spend $360,000 more over the next 2 years. However, the ‘risks 
are entirely too great, the patent situation too involved, and ‘the di ay of 
profitable return on investment too far down the road to attract 
enough private capital to finance the entire cost of developing this 
reactor, an amount estimated to be about $11 million exclusive of con- 
struction costs. 

It is much more reasonable to expect private funding for the first 
power station after the necessary research has resolved the technical 
problems. 

We have, therefore, submitted a proposal to the Atomic Energy 
Commission to support an initial research program for 2 years at a 
cost of $2.3 million. This support would permit us to explore the 
materials problems and determine whether the liquid metal fuel gas 
cooled concept can make good on its present promise. 
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We are confident that the merits of our proposal will be correctly 

raluated by the Commission in line with national policy. 

In embarking upon a program of research in the nuclear-power 
field, we at Raytheon have asked ourselves whether we are charting 
a course for the company into the field of manufacturing power-gen- 
erating equipment. Our answer to that question is, “No, not neces- 
sarily.” Those decisions would have to be made after the ‘project has 
developed to the point where it can be evaluated as a profitable enter- 
prise considering markets and related activities of the company. 

Raytheon is now deely involved in military projects. If the happy 
day should come when peace and reduced armaments become realities, 
it will be necessary for Raytheon to expand in some other direction 
which we cannot now foresee. Certainly the manufacture of reactors 
is one of the lines we must consider. 

But the reason for our immediate interest in this project is our 
belief that we are uniquely able to make a contribution to the develop- 
ment of nuclear power. We have a highly competent group of scien- 
tists who are enthusiastic and eager to develop a very promising 
reactor concept. We have relevant background of industrial know- 
how, and our associates will round out our own capabilities to make a 
well-balanced team. If we can be supported financially, we wert 
our efforts will significantly strengthen this country’s position in the 
nuclear-power field 10 years from now. We believe these are the only 
considerations that can meaningfully guide our research efforts at this 
stage. 

That, Mr. Durham, states Raytheon’s position, and I think it should 
be useful in these hearings to have a specific example of an advanced 

reactor concept and an industrial situation which is prepared to go 
ahead with it. 

Chairman Durnam. Thank you very much, Doctor. It is a new 
concept which has never been proposed before, is that not true ? 

Mr. Jounson. This is different from anything that has been pro- 
posed before. It is related somewhat to the Brookhaven concept but 
we believe this has advantages which would make it come in before 
that concept. 

Chairman Durnam. An old company which has been in the research 
field for many years, has an able group of specialists in all fields, does 
itnot? It covers the entire field of basic research ? 

Mr. Jounson. That is right. We have over 3,000 engineers and 
scientists in the Raytheon company, working largely in the materials 
fields. 

Chairman Duruam. You have physicists, chemists, and metallur- 
gists and the whole range of scientists ? 

Mr. Jonnson. Yes, sir. 

Chairman Duruam. How are these people participating? Is it by 
jointly giving so much in the way of funds? 

Mr. JOHNSON. They are putting in manpower. 

Chairman Durnam. At the present time they have not put any 
funds into it? 

Mr. Jounson. The money that is represented by the $360,000 would 
be spent as salaries and support of manpower. 

Chairman Durnam. That comes entirely from Raytheon ? 


Mr. Jounson. No. The manpower would come from the associates. 
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Chairman DurHam. The money comes from where? 
Mr. Jonnson. The men are paid by their parent company. 
Chairman Durnam. The parent company ? 

Mr. Jonnson. Yes, sir. But they would form a group at Waltham. 

Chairman Duruam. I suppose you consider the matter entirely in 
the field of research ? 

Mr. Jounson. Yes. It would be 2 years before we could determine 
whether this concept will make good on its promise. That period will 
be spent on research in materials. 

Chairman Durnam. Your proposal would come under the Research 
and Development Division of the AEC, 

Mr. Jonnson. It would come under the Reactor Development Di- 
vision and their materials program. 

Chairman DurHam. It would not come under the power program ? 

Mr. Jonson. It could be conceived under the power program, too. 
We would hope eventually that it would come under the civilian- 
reactor program, but it might get started as a research in materials. 

Chairman Durnam. I notice you say the concept is not controlled 
by rods. 

Mr. Jonnson. That is right. We never have to put more uranium 
in this reactor than we need to make it go. So we do not need to neu- 
tralize the material that is there by rods, There isa negative tempera- 
ture coefficient of the activity which would regulate the heat to the 
actual powerload. 

Chairman Duruam. I was thinking of the actual control of cutting 
it off and putting it on. 

Mr. Jounson. It would have to have some device which could shut 
it down. Normally, if you just turn off the generators, the load re- 
quires no more power and the reactor would shut itself down to an 
idling condition. 

Chairman Duruam. I notice you said also it would run 5 years on 
1 load. 

Mr. Jounson. That is right. You would add uranium day by day. 
A small capsule of uranium would be added each day. 

Chairman Durnam. It is a very unique type of reactor. 

Mr. Jounson. This is the only one I know of that has this feature. 

Chairman Durnam. Mr. Price, do you have any questions ? 

Representative Price. No questions, Mr. Chairman, except to say 
that I am glad to see Dr. Johnsqn back with us. 

Mr. JouHnson. Thank you, Mr. Price. 

Chairman DurHam. Mr. Hosmer? 

Representative Hosmer. Yes, I would like to ask Dr. Johnson a 
question or two. With respect to the reactor concept you have here, 
how does it differ with the Pennsylvania Power & Light? They have 

a homogeneous reactor. They do not use the liquid metal mixture. 

Mr. Jounson. They will use a slurry of uranium thorium oxides in 
heavy water. 

Representative Hosmer. That is the difference ? 

Mr. Jounson. Yes. 

Representative Hosmer. Is the intermediant coolant different ? 

Mr. Jounson. I am not entirely sure that I know the Pennsylvania 
concept accurately, but. my belief is that either there is a cooling coil 
inside of the reactor where steam would be generated, or else the fuel 
itself is circulated to a heat exchanger where steam would be generated. 
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Representative Hosmer. They do not have an intermediate loop like 
you have? 

Mr. Jounson. The intermediate loop here is a gas loop. We use 
helium to cool the reactor. 

Representative Hosmer. Why do you use gas rather than the liquid 
sodium? 

Mr. Jonnson. Helium is nonradioactive, whereas sodium gets very 
active. We avoid, therefore, the requirements for extreme integrity 
of the cooling system. 

Representa itive Hosmer. How about water? Would that not do as 
well? 

Mr. Jounson. The problem with water is to get the cooling through 
the use of fine tubing. Water cannot be contained at modern ste: um 
pressures in a large pressure vessel because of the limitations of the 
steel. 

Representative Hosmer. It is a better heat transfer agent than the 
gas, is it not? 

Mr. Jounson. The helium is a good transfer agent. It would be 
operated at 500 pounds per square inch pressure. It is the best gas 
coolant that you can name. 

Representative Hosmer. Thank you. That isall. 

Chairman DurHam. Have you made any calculation on the tem- 
perature, Doctor ? 

Mr. Jonnson. Yes. The temperature of this reactor would be mod- 
ern steam temperatures, 1,250° F. As technology develops so that 
the gas could be used directly in a gas turbine, this t temperature could 
go still higher. 

Chairman Durnam. I notice you referred to conventional-type 
plants, such as coal plants. How would the application come in there? 

Mr. Jonmnson. This is a way one could supply heat for gasifying 
coal. You need high temperature heat for gasifying coal. That proc- 
ess would transfer the energy from the nuclear power to the coal, en- 
hancing its latent energy and putting it in a form that could be burned 
in a conventional burner. That is an interesting aspect. I think it 
is a long-range possibility but this would be the sort of first step in 
that direction. It opens up a new possibility for the use of coal which 
may be interesting. 

Chairman Durnam. Are there any further questions? 

If not, thank you very much, Doctor. We are glad to see you back 
with us. 

Mr. Jonunson. Thank you, Mr. Chairman. 

Chairman Durnam. The next witness is Dr. Norman Spector, vice 
president, Vitro Corporation of America. 


STATEMENT OF NORMAN A. SPECTOR, VICE PRESIDENT, VITRO 
CORPORATION OF AMERICA 


Mr. Specror. Thank you, Mr. Chairman. 

Chairman Durnam. Doctor, you may proceed. 

Mr. Srecror. Vitro Corporation of America is a diversified indus- 
trial organization engaged in the new technologies of the atomic age. 
Many of our divisions operate in the field of nuclear energy, mining, 
and advanced metallurgy and our activities include exploration and 
mining of uranium, thorium, and rare earth ores. We are also en- 
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gaged in the milling, processing, refining, and recovery of uranium, 
thorium, rare earths, and rare metals. We are engineers, designers, 
and constructors of nuclear materials processing plants and other 
nuclear facilities including the production of nuclear power. We are 
heavily committed to and engaged in the nuclear program in this 
country and abroad and have a substantial investment in this connec- 
tion. Accordingly, we appreciate this opportunity to appear before 
your committee. 

There are many elements that go into the definition of an atomic 
power program. However, | should like to limit my comments for 
the moment to two major elements which we feel are by far the gov- 
erning factors in the definition of a more aggressive and successful 
program. ‘These are time and the establishment of a kilowatt goal. 

We feel that it is most important to define a new national program 
to achieve economic atomic power in terms of a specific time over 
which major effort is to be expended and the goal achieved. It has 
been held by experts that the present program will produce competi- 
tive power in 15 to 20 years if vigorously executed. We believe this 
is too long and that the program should be geared to not more than 
10 years to achieve this goal. 

This is not to say that we necessarily need this nue lear source of 
competitive power in this time but rather that it will be wise to think 
in these terms, especially in view of the international considerations. 
If, as has been reported in the press, there is informal agreement on 
a target date of 1968 for attainment of economic nuclear power in the 
United States on the part of this committee and the AEC, we believe 
that a major step forward has been taken. 

We believe, however, that it is equally import: ~ that a kilowatt 
goal be established in conjunction with this timing. I understand that 
the Atomic Industrial Forum poll has revealed that a 3 million elec- 
trical kilowatt goal is favored by the majority of fives which par- 
ticipated in this survey; but that close behind were the suggestions 
that a 2 million electrical kilowatt goal be established, and ‘that no 
goal be established. It is difficult for me to argue as between 2 or 
million electrical kilowatts as a goal at this stage, and I do not really 
know how one arrives at such numbers, but I do find it rel: itively 
easy to argue for a fixed goal of substantial size. 

It seems reasonable to aim at a figure of 2 million electrical kilo- 
watts over this period in view of our policy to examine and develop 
promising types of reactor concepts since it appears probable that 
many routes toward the eventual goal of economic power will have 
to be evaluated. I would also like to suggest international considera- 
tions seem to justify the establishment of such a goal since this will 
serve notice in terms that the free world can understand of our intent 
to assume leadership in this field. I appreciate that total kilowatts 
of installed and operating nuclear electrical capacity is not of itself, 
necessarily, a measure of leadership in the application of the peaceful 
uses of atomic energy. However, for us to ignore that it is an im- 
portant factor is to display an unfortunate lack of appreciation of 
the criteria by which the rest of the world measures leadership. 

If we define these two elements of policy in such specific terms I 
feel we will have gone far to achieve our objectives both domestic and 
foreign. I say this because we will then have set a well-defined goal 
and a time schedule. This must and will speed decision-making 
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processes. The specific ingredients of our program within this frame- 
work are, of course, less easily defined but it seems clear that we can 
quarrel less with the detailed conduct of the program if there is gen- 
2ral agreement on the objective and the timing. Indeed, I suggest 
that both industr y and government could each a afford to be more con- 
siderate and yielding in approaching their mutual problems if these 
two basic elements were agreed upon. 

Our own opinion of the specifics of a program under these ground 
rules suggest that we emphasize— 

1. “Fuel deve ‘lopment as a separate program. 
Fuel reprocessing. 
We feel that our reactor concepts should include : 
1. Natural uranium. 
2. Thorium uranium. 
3. Gas-cooled concepts. 

On the matter of size we suggest that the program focus on two 
classes of reactor size; these being 50,000 electrical kilowatts and 
smaller, and 150,000 electrical kilowatts and larger. 

The Atomie Energy Commission has established the conditions wn- 
der which it is prepared to contract with operators of pr ivate nuclear 
reactors to provide for chemical processing by the Commission of 
spent fuel from their reactors. In so doing, the AEC has set a basis 
on which private industry can start to understand what is expected 
of it in this field, and to evaluate the status and direction of this part 
of the nuclear-power cycle. 

I will not repeat the principle features of the Commission’s notice 
since the information is a matter of public record and well known 
to those involved in the field. 

Unfortunately, after soliciting interest by industry in providing a 
spent fuel processing facility, the AEC has decided that none of the 
proposals received were acceptable. We feel that the ground rules 
laid down by AEC were so severe as to make this almost a foregone 
conclusion. Because the AEC commitment to offer reprocessing serv- 
ices did not take exception to any type of fuel, the facility which they 
would like to see must be large and diverse. The AEC has considered 
as their own basis for evaluation of the industry proposals that the 
plant is amortized at 10 percent a year and they have not included 
profit, taxes, insurance, land, and so forth. They have added a 15 per- 
cent AEC overhead charge. They have further indicated that a price 
by industry of 15 percent above their own price would be considered 
reasonable. Moreover, to be responsive the AEC hoped that industry 
would offer to process as many of the different fuels as possible, and 
not simply select the best. 

On the face of it, this is a discouraging picture for industry. We 
must amortize at something like 15 percent : a year, allow for land, taxes, 
insurance, cover our process risks, consider process obsolescence, and 
then try to make a profit. It seems small wonder, then, that industry 
cannot compete with Government even when given a 15 percent differ- 
ential in price. We would like to see AEC take another look at their 
invitation and revise the basis for their evaluation to reflect a more 

salistic appraisal of the State of processing art, the many types of 
different fuels which must be processed, the different cost structure of 
private industry compared with that of the Government; and then 
try another round with the companies who are seriously interested in 
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getting into this field but cannot afford the present risks and cannot 
compete with AEC on the terms outlined. 

I referred to international considerations in making my two major 
,oints in connection with our domestic power program. I do not really 
think the two can be divorced at this stage. The peaceful uses of atomic 
energy are instruments of international | policy. Our leadership in this 
area will help to achieve economic health in a free world, and with it 
a greater promise of peace. 

What does it take, then, to achieve this leadership? I submit that 
it takes more than we are doing now and that it takes more than a 
program which fits our own timing, our own problems, and our own 
preferences; that it takes more than a domestic satisfaction with what 
we are doing and confidence in our own ultimate ability and superior- 
ity. We must export concrete signs of our leadership in terms that 
the free world will recognize and will therefore accept. We cannot 
expect them to accept us as leaders in the field simply because we 
Say So. 

The definition of leadership in this field is itself very difficult. I 
suppose the optimum situation would be for us to have a program 
which was producing the most electrical kilowatts using the most ad- 

vanced types of reactors and producing power at the ‘Jowest cost in 
terms of mils per kilowatt-hours. Advanced types, of course, would 
imply very low investment, simple fuels, and so forth. This is an op- 
timum definition of leadership. The point I wish to make, however, 
is not that we must achieve this optimum, but rather that there is no 
single criterion of leadership. What we need is a program which 
has some element of each of these factors. Therefore, we cannot ignore 
a specific and significant total electrical kilowatt goal. We cannot 
depend simply on a program which has as its main claim to fame 
the investigation of many types of advanced reactor concepts. 

[ have been abroad five times in the last 2 years and my associates 
have also spent much time with our friends overseas. One gets the 
feeling very clearly that these countries do not wish to launch pro- 
grams to realize the ultimate advantages of nuclear power; indeed, 
they cannot afford the cost either in money or manpower. Accord- 
ingly, they all hope that we will continue our programs and policy of 
reactor development. However, human nature being what it is, they 
also take the attitude that our continuing reactor de evelopment effort 
is essentially for our own benefit and that the good which will result 
to Europe and the rest of the world is simply incidental. Of course, 
this is an oversimplified attitude and, like all too simple conclusions, 
it is not strictly true and certainly unfair to us. 

I do not think our foreign friends mean to be unreasonable but 
rather prefer to think that a certain lack of appreciation, and with it 
a large degree of inability to accept our leadership, comes from the 
fact that they see the results and benefits of our programs as coming 
too far in the future to meet their present needs. In fact, some- 
times they do not see it at all—and again I think because they are so 
preoccupied with their problems of today. 

It is important, therefore, if we are to reassert our leadership in 
matters of the peaceful atom that we include in our overall planning 
a specific program designed to assist the free world in realizing early 
competitive nuclear power and ultimately the most economic nuclear 
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power with minimum dependence on the United States for enriched 
fuel. Such a program must recognize that our foreign friends need 
assistance in financing fuel ¢ harges at present levels. 

They need the help of higher plutonium repurchase prices. They 
would like to see some of our research aimed at their special cir- 
cumstances and directed at achieving advances in fuel technology at 
an early date and especially in a manner which makes them more 
self-sufficient. 

Such a program is not a giveaway plan. At least, | do not propose 
one. Our own economic interests will benefit greatly and directly at 
the same time. If indeed there does remain a modest incremental dif- 
ference above what we would do for our own purposes, then it seems 
a very small price in any event to pay for establishing American 
leadership in the eyes of the world for the peaceful application of 

atomic energy. 

I appreciate that certain of the suggestions which I have just made 
are not new and I am encouraged to read that several are contained in 
the working paper which was prepared at an informal meeting late 
last year between members of the Commission and some members of 
this committee. I have included these points in this statement because 
I wish to emphasize that these matters have been discussed by me and 
my associates over the last year with many foreign power groups 
both here and abroad. I am certain that these are the types of actions 
which our foreign friends hope and expect that we will take to dem- 
onstrate in concrete terms a program of maximum help. 

I have a specific suggestion for your consideration which I feel has 
merit in demonstrating our sincere interest in assisting foreign power 
groups. I suggest that the AEC issue a fourth-round invitation under 
the reactor demonstration program which would be limited or at least 
would give preference to proposals which were made in cooperation 
with foreign power interests. 

I firmly “believe that such a program would have many benefits. It 
will bring E uropean brains and manufacturing know-how into the 
package. “Tn addition, it will greatly increase the prestige of the United 
States program over the entire world. It is also reasonable to expect 
that specific projects which are accepted should be carried out at lower 
costs to the United States because of generally lower costs abroad. 
Even assuming certain of these types are not of immediate or particular 
interest to the United States program, it will at the very least enlarge 
our design and operating experience in the general field. F inally, 
such a program would add to the kilowatt total which is listed under 
the United States banner and strengthen our claim to leadership in the 
field, especially in those areas where this parameter of leadership is 
highly regarded. 

Chairman Durnam. Thank you very much, Dr. Spector. 

You have made some excellent suggestions. On page 3 of your state- 
ment you speak about the difficulty of private industry getting into the 
processing business. Your statement said that industry is very much 
concerned because of the formula laid down by the AEC to carry out 
the building of the type planned. 

Do you recall the sania of applicants that have come in and offered 
proposals for building this processing plant? I do not recall the 
number. 
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Mr. Srecror. To my knowledge, there were received by the Commis- 
sion some 6 or 7 answers to their invitation from firms that they con- 
sidered responsible and interested in the program. 

Chairman Duruam. Did you see a copy of the proposal laid down 
by the Commission entirely ¢ 

Mr. Spector. No, sir; I did not, except that we did receive from 
the Commission the important elements of the basis which they used 
toevaluate industry proposals against. 

In other words, they did supply the cost of their plant, the vr ooteeen 
cost and, in general, the characteristics of the type of facility that they 
felt was necessary. I felt that we were well informed on what the 
Atomic Energy Commission proposed to do for their own part. 

Chairman Duruam. I think that is so important that information 
concerning AEC policy on this question should go into the record, and 
I authorize the staff to secure the necessary information and put it in 
the record at this point. 

(The information referred to follows :) 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., January 3, 1956. 
Hon. CLINTON P. ANDERSON, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 

DEAR SENATOR ANDERSON: The Commission has recently approved a program 
to encourage private industry to build and operate chemical processing plants 
for the recovery of source and special nuclear materials from fuel materials 
irradiated in research and power reactors. The goal of this program is to have 
commercial processing plants in operation as it becomes necessary to process 
fuel elements from privately owned power reactors. The purpose is to establish 
a foundation for a commercial chemical separations industry which will assure 
that the processing needs of the growing atomic power industry can be met as 
they arise. 

We believe that this program, if successful, will significantly advance the goal 
of an economically competitive nuclear power industry free of major dependence 
on Government assistance. 

Under this program the Commission will make available irradiated fuels 
from its own reactors and from foreign purchases for commercial processing at 
reasonable prices. The materials which are to be made available will be those 
from AEC research and developmental reactors, from foreign purchases, and 
nonstandard materials from production reactors. 

Interested companies will be invited to submit, about 18 months from now, 
proposals in which, among other things, the types and quantities of AEC mate- 
rials they wish to process, the time periods for which the materials are desired, 
and their prices, will be specified. 

The Atomic Energy Commission will provide interested companies access to 
AEC-developed technology and the use of AEC facilities for research, develop- 
ment and training, at full costs to the user. 

The proposals received under this program will be evaluated in accordance 
with the following criteria, which will be made a part of the original invitation 
for proposals: 

(a) Advancement of the art: This will include consideration of the economies 
of the proposed plant, its versatility for handling a wide range of fuel types; 
and the development program proposed to be conducted both before and after 
plant startup. 

(b) Prices: Prices will be evaluated against those of all other proposals for 
processing the same fuels, and must not exceed the fair value of the services 
performed. In determining that prices do not exceed the fair value, considera- 
tion will be given to the full cost of performing the same services in AEC 
facilities. 

(c) Capacity and startup date of plant: Other factors being equal, some pref- 
erence will be shown for plants with early startup dates and/or large capacities. 

(d@) Responsibility for disposal of wastes: Since the development of econom- 
ical waste disposal methods, or the exploitation of the use of fission products 
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is one of the principal goals of the program, the manner in which the waste 
disposal problem will be handled will be of major importance. 

(e) Agreement with private reactor operators: Evidence will be required that 
Satisfactory arrangements can be made with the operators of the privately 
owned power reactors to process their fuels. (No proposal would be considered 
which does not involve the processing of fuel from at least one private power 
reactor. ) 

(f) Assurance against abandonment of project. 

On the basis of its evaluation, the Commission may accept one or more of the 
proposals, or may reject all. 

We shall be pleased to discuss this program with you further, and, at your 
convenience, to answer any questions you may have. 

Sincerely yours, 
W. F. Lipsy, Chairman. 





UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., October 25, 1957. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. DurHAM: In my letter of January 3, 1956, I advised you that the 
Commission had approved a program to encourage private industry to build and 
operate chemical processing plants for the recovery of source and special nuclear 
materials from fuel elements irradiated in research and power reactors. The 
form of encouragement was an offer by the AEC of a quantity of irradiated 
fuel elements from its own or military reactors which would serve as a base 
load for a private plant processing irradiated fuels from private reactors. 

Before a formal invitation was to be sent to interested companies, it was 
decided to approach industry on an informal basis to determine their interest 
in participating under the terms and conditions of our proposed program. 
Information on the AEC proposed program was sent to 108 organizations 
during the first week of April 1957 and was furnished to members of your 
staff on April 22, 1957. A general meeting was held on April 25, 1957, to 
discuss, with those companies still interested in the proposed program, the 
background to our proposal and to answer any questions which had arisen 
from their study of the information made available to them. 

The AEC received 18 replies from the 108 organizations which received the 
package of information on the proposed industrial participation program. This 
survey of industry’s reaction to our program revealed, among other factors, 
that the processing loads which would be available in the next few years 
would not be sufficient to enable a processor to process the available fuels at 
reasonable prices, on the basis that these charges which were in the order of 
15 percent higher than the AEC’s schedule of charges for processing the power 
fuels would be considered reasonable. Among the factors which made the 
investment in chemical reprocessing unattractive at this time were the uncertain 
fuel loads from the private reactors and the unknowns in the storage and 
disposal of radioactive wastes generated by the new chemical processes required 
for the power fuels. 

We are now making plans to process, until industry can provide the process- 
ing facilities, the irradiated fuels from licensed research and power reactors 
by modification of existing radiochemical facilities. Additional authority and 
funds will be required in fiscal year 1959 before the necessary modifications 
to our facilities can be initiated. We feel that this approach will enable the 
AEC to make better utilization of its current large capital investment in radio- 
chemical processing facilities. This plan will also make it practical for us to 
adjust quickly this interim processing program, with a minimum of effort and 
cost, as private industry installs capacity for processing these irradiated fuels. 

The AEC still has as its objective the chemical processing of irradiated fuels 
from research and power reactors in commercial facilities. The processing 
services will be provided for by the AEC only for an interim period of time 
and the AEC contracts with the reactor operators for providing for such process- 
ing services will be subject to cancellation on 12 months’ notice, if the AEC 
finds that fuel elements processing services will be available commercially at 
reasonable prices. 

Although the Commission does not intend to issue an invitation for proposals, 
along the lines of our earlier draft, the AEC will be considering proposals from 
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industry and discussing with interested organizations any suggestions which 
might lead toward the development of an acceptable basis for industrial par- 
ticipation in the field. The offer of a guaranteed base load will be reviewed 
again when a proposal from industry indicates that the offer of such assistance 
to industry may result in satisfactory arrangements for the processing of private 
reactor fuels or when new developments warrant such consideration. 

A copy of the press release on this program which will be issued at 11 a. m. 
on October 28 is enclosed. Mr. R. W. Cook will review the AEC program in 
chemical processing during the American Industrial Forum Conference on 
October 28, 1957. 

We shall be pleased to discuss this program further with you, and, at your 
convenience, to answer any questions you may have. 

Sincerely yours, 
K. E. Fieitps, General Manager. 





Unirep STATES ATOMIC ENERGY COMMISSION, WASHINGTON D. C. 
(For immediate release, Monday, October 28, 1957) 


AEC Proposes To Process SPENT FUELS FRoM PRIVATE RESEARCH AND 
Power REACTORS FOR INTERIM PERIOD 


The Atomie Energy Commission is planning to process in existing Commission 
radiochemical facilities, for an interim period, the irradiated fuel elements dis- 
charged from research and power reactors. This decision is the result of a 
Commission survey of the chemical industry that revealed that industry is not 
ready at this time to undertake the radiochemical processing of private fuels 
under the current Commission program for industrial participation in chemical 
processing. 

The survey showed that industry believes that the prospective income from 
the business available from the Commission and private reactors is not suf- 
ficient to warrant the risks involved in a very substantial investment in new 
facilities, in the face of uncertainties as to the future rate of growth of the 
industry, the composition of the fuel elements that will be used in the private 
reactors, and the problems associated with waste storage and disposal. 

Chemical processing plants constitute an integral portion of the fuel cycle of 
nuclear reactors. They perform the operations of recovering the fissionable and 
fertile materials present in the irradiated fuel elements for reuse, and of placing 
the radioactive fission products in disposable or usable forms. At the present 
time, chemical processing of spent fuels is performed only by Government- 
owned plants at various Atomic Energy Commission sites. The irradiated fuels 
from the private reactors would also be processed at these facilities, which 
would be modified as necessary to handle such irradiated fuels. Before these 
facilities can be used to process these fuels, additional funds must be obtained 
to make the necessary modifications. 

The Commission has not altered its objective of having private industry build 
and operate plants for the chemical processing of irradiated fuel elements from 
research and power reactors. Therefore, the processing services are planned 
to be performed by the Commission only for an interim period, and the Com- 
mission’s agreements to provide for such processing services will be subject to 
cancellation on 12 months’ notice, when fuel element processing services become 
available commercially at reasonable prices. 


Tur 1957 NucteAr INpuSTRY—WHaAtT THE AEC Expects or INDUSTRY 


Speech delivered by R. W. Cook before the Fourth Annual Conference 
of Atomic Industrial Forum October 28, 1957, New York, N. Y. 


I am pleased to have this opportunity to review briefly with you the AEC’s 
plans for chemical processing of spent fuels from licensed reactors, and the 
role which we feel industry should take in this segment of the overall nuclear 
fuel cycle. 

Because its high value, both monetary and military, demands that the special 
nuclear material in spent fuel be recovered, and since this recovery must be ob- 
tained at a low unit cost if economic nuclear power is to be achieved, the cost 
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of processing must be considered early in the conceptual design of the reactor. 
Accordingly, I was pleased to see that the organization of the program today 
is devoted to a discussion of the influence of chemical processing on the various 
phases of the design and operation of the nuclear reactor. 

I was asked to speak on what the AEC expects of industry in the field of 
chemical processing. Perhaps this can best be done by discussing our plans 
for the future. However, in order to provide the entire group here with the 
previous background, I would first like to review with you the steps AEC has 
already taken in this phase of atomic energy. 

Historically, the AEC has relied on American industry to carry out its re- 
search and development programs, engineering and construction, and operation 
of developmental and production facilities. Until recent years a considerable 
portion of our program has been devoted to military applications. 

During the past few years the industrial application of atomic energy in 
the United States has grown steadily and rapidly, particularly in the building 
of nuclear reactors for research and the generation of electric power, and in the 
related supporting services such as fuel processing, fuel fabrication, and scrap 
processing. This same growth is also evident in other countries. The Com- 
mission has made available, over this period, the technology it has developed in 
these fields and has urged industry, whenever possible, to undertake the re- 
sponsibility for the development and construction of the facilities for the peace- 
ful application of atomic energy, especially in the field of nuclear power reactors. 
Industry, I believe, ahs responded admirably in spite of the many difficulties 
involved. Considerable progress, I believe, will continue to be made in this 
direction. 

The Commission announced early in its civilian application program that it 
did not desire to provide supporting services to the nuclear power industry and 
that it would only do so until industry could provide these services at a cost 
which would not discourage the growth of nuclear power in the United States. 
It is gratifying to see that industry is responding in the fuel-processing, fabri- 
eation, and scrap-recovery operations. 

It was recognized that getting industry interested in assuming responsibility 
for recovery of source and special nuclear materials from spent fuel elements 
would be a problem of a different order of magnitude. The Commission an- 
nounced, in January 1956, a program to encourage private industry to build and 
operate chemical processing plants. We chose as the initial step a program of 
technical meetings which was directed toward providing industry, in a condensed 
form, the technology which was available to the AEC in the field of chemical 
processing. The papers presented at these technical meetings are available 
through our technical information service. The information presented at these 
meetings provided basic data necessary to those organizations who wished to 
miake a more extensive study of chemical processing. More recently, the Com- 
mission presented a number of papers at a chemical processing symposium held 
in Belgium in May of this year. These papers are also available through our 
technical information service. 

We also recognized that some form of direct AEC assistance might be necessary 
te enable industry to build and operate private plants, for reasons such as the 
following: 

(1) The fuel-processing load available initially may not be large enough; 

(2) The fuel-processing technology has not been advanced to the desired stage 
of development ; 

(3) The design, composition, and quantities of the fuels to be processed have 

not been finally determined. 
The Commission decided, in January 1956, to offer certain AEC irradiated fuels 
as a guaranteed base load for a private plant as a concrete item of assistance. 
This base load, which would be supplied under a contract with AEC for process- 
ing services, was intended to assure the processor of a reasonable load during the 
first vears of plant operation. 


‘ 


FIRM CHARGES 


During this period it became apparent that, before an industrial organization 
would be in a position to process spent fuels and to quote prices which would 
not discourage the growth of nuclear power, it would be necessary for the AEC 
to establish firm charges for this service. These charges were needed to allow 
firm planning by industry for the design, construction, operation, and financing 
of nuclear power reactors. Accordingly, the AEC set out to develop reasonable 
and consistent charges for such processing services. 
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On February 18 and March 12 of this year, the Commission announced that it 
would enter into contracts with private reactor operators to provide for process- 
ing of their irradiated fuels on the basis of firm charges, until such time as 
commercial facilities having the required processing capability become available. 
The AEC further stated that the contracts with the reactor operators would 
be canceled upon not less than 12 months’ notice when it is determined that pro- 
cessing services will become available in commercial facilities at reasonable 
prices. A conceptual plant, capable of handling a variety of spent fuels, was se- 
lected as the basis for establishing charges for the AEC processing services. 
Hecause the Government does not incur certain costs normally experienced by 
industry, the Commission also decided at this time that prices in the order of 15 
percent higher than the charges computed by the AEC would be considered reason- 
able prices to be charged by industry. I would like to mention here that the need 
for establishing charges and the bases for such charges were given the most 
searching consideration within the AEC. After a review of all the foreseeable 
ramifications, the Commission felt that the need for providing industry with 
processing charges was urgent and concluded that the AEC basis for the charges, 
as contained in the Federal Register notice of March 12, 1957, should be used. It 
was our feeling that reasonable charges must be made available if we are to bring 
into being a nuclear power industry. It was also the feeling that a commercial 
processor could meet the Commission’s criteria of reasonable prices. It was 
recognized that this would be difficult and would likely involve some risk and 
small profit during the early years of operation. 

Since our initial announcement of an AEC assistance program in January 
1956 we had been studying the terms and conditions under which the AEC could 
accept proposals for processing services on the base load for a commercial plant. 


AEC INVITATION OF APRIL 1957 


In April of this year we decided to explore with industry their interest in 
constructing a plant to process fuels from licensed reactors with the assurance of 
a base load of AEC irradiated fuels. A number of companies interested in this 
field were requested to submit comments on a proposed invitation containing the 
terms and conditions under which the AEC would accept proposals for processing 
the base load. Many of you in the audience have replied to our request for 
comments on the draft invitation and I believe you will be interested, along with 
the others, in the general comments received from industry. 

The proposed invitation for competitive proposals was generally unacceptable 
to the industry for a number of reasons, and no alternative bases acceptable to 
the AEC were included in the replies received. It was the consensus of the com- 
panies that the income from a plant, using the AEC definition of reasonable cost, 
would be insufficient to provide an acceptable return on the capital investment 
required. The unknown increase in development costs when fuels are changed to 
more competitive ones, the complexities of the storage and disposal problem, and 
the probable rapid obsolescense of some of the processes selected for the plant 
were some of the specific deterrents noted by the companies. The AEC does not 
wish to invite proposals from industry when there appears to be no reasonable 
chance that acceptable arrangements will result. Accordingly, the AEC does 
not intend to issue a formal invitation for proposals at this time. 

Since industry appears unready at this time to undertake a major effort in the 
radiochemical processing of fuels from licensed reactors on the basis proposed, 
the AEC has been left with the problem of how to prepare for the processing of 
fuels returned from licensed reactors and to recover the valuable special nuclear 
materials, while still planning to have industry assume responsibility for pro- 
cessing private fuels at a later date. After a study of the possible alternatives, 
the AEC decided to process these fuels in existing developmental and production 
facilities for an interim period until industry builds plants for the recovery of 
source and special nuclear materials from licensed spent fuels. 

As the processing load, the processing technology, and the composition of 
nuclear fuels become better known, we expect industry will begin processing the 
fuels from licensed reactors before the June 30, 1967, expiration date of our 
contracts with reactor operators. Our present plans do not contemplate process- 
ing these fuels in existing facilities beyond the expiration date of these contracts. 
Since it is our intention not to stay in this business, every effort will be made to 
minimize such modifications as will be necessary to these facilities, and to post- 
pone actual expenditures of funds until the latest possible date, consistent with 
the need to keep recovery on a reasonable current basis. We do not consider the 
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use of existing AEC plants for performing the recovery services desirable over 
the long term. This plan has been selected with the confidence that the eco- 
nomics of chemical processing will change and that industry will build and 
operate processing plants in the near future. To support our objectives, as well 
as to provide the AEC with the data necessary to process these spent fuel 
elements on an interim basis, we will continue to direct our research and devel- 
opment effort toward both our immediate problem of modification of existing 
facilities and our longer-range interest in developing new, low-cost processing 
methods. We will also continue to direct our effort toward developing solutions 
to the waste storage and disposal problems. 
While we do not at this time plan to issue an invitation offering specific AEC 
assistance in the form of a base load, I hope that it is clear to all that the way 
is open at any time for industry to build and operate a purely commercial proc- 
essing facility, subject only to the Commission’s licensing requirements. We are 
hopeful that some companies may find it attractive, perhaps as part of their 
development program, to undertake at least a limited effort in this field. A later 
AEC speaker, Mr. Manly, will comment on the subject of small processing plants. 
In addition, we encourage you to discuss with us your views and comments 
on any aspect of this area of atomic-energy activity. These contacts will greatly 
assist us in our effort to arrive at a basis for industrial participation which will 
be acceptable to both the AEC and industry. We will give serious considera- 
tions to any basis for a proposal which you may suggest. We will again consider 
the offer of a base load, similar to the one previously made, when industry indi- 
eates that such assistance may result in satisfactory arrangements for the proc- 
essing of private power fuels. 
In its January 1956 announcement the AEC noted that Commission facilities 
may be utilized by private firms for research and development, and for training 
in connection with chemical processing. The full costs of such utilization would 
be defrayed by the user. I wish to call this to your attention, again, since no 
one has taken advantage of this offer. We feel that the work experience pro- 
gram, or training program, offers the fastest and least expensive way to train 
personnel and obtain up-to-date technology in this field. With respect to the 
technology of chemical processing, the developmental data being obtained at all 
of the AEC sites on the processing of private fuels will be made available 
through the technical information service. 
Chairman Duruam. This would give us an indication of what the 
concrete proposal was. On the matter of international cooperation, 
that is a matter that we have under consideration in another piece of 
legislation before the committee. You have been over there 5 or 6 
times, and we were over there last fall for about 6 weeks and visited 
all of the plants of the NATO countries. I think some of the things 
you outline here are some of the difficulties that the committee saw 
last year with respect to developing atomic energy for peaceful 
purposes. I want to commend you for your thoughtful suggestions 
on this phase of the program. 
Mr. Srecror. Thank you, sir. 
Chairman Duruam. I[ appreciate it very much. 
Mr. Price, do you have any questions / 
Representative Price. Mr. Spector, with what project is your firm 
identified at the present time, in the atomic-energy field ? 
Mr. Srecror. In the energy- power area, our mi iin activities are con- 
nected with programs for the ¢ ‘onsolidated Edison program at Indian 
Point. We are their engineers and consultants. We are also the 
engineers and prime contractors for the SEMIA power group in Italy 
for a similar st: ition, but using pressurized water with uranium oxide 
fuel elements with the absence of thorium. 
Representative Price. Is that strictly a private arrangement? 
Mr. Srecror. That is a private arrangement as between Vitro and 
our client. The client is essentially Government controlled. 
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Representative Pricer. 
in dealing with them ? 

Mr. Srecror. Our main unresolved problem in the contract is the 
question of our liability, sir. We have, in effect, postponed consid- 
eration of that problem ‘by agreeing that we would continue for 1 year, 
during which time we hoped that legislation in Italy or some mecha- 
nism for handling this problem would come into being. We do not 
have an answer for that problem and fear that in the event that there 
is no answer within a reasonable period we might be willing to go 
along another year, but then we will be forced to reconsider our 
responsl sibility. 

Representative Price. Do you have any dollar problems! 

Mr. Seecror. We have not at the moment had any dollar problems, 
except that the group, in general, expects to get Export-Import Bank 
financing if they are to proceed. ‘To this point this has not been a 
problem. 

Representative Price. You are dealing with the Government over 
there ¢ 

Mr. Srecror. SEMIA is an operating entity of the Government 
agency for the operation of all their hydrocarbon and fuel resources. 

Representative Price. You would not have the problem of inven- 
tory costs that you would have if you were dealing with one of their 
private utilities / 

Mr. Srecror. It may be reasonable to assume that, but I can assure 
you that although they are a Government group, as L have described 
them, they are equally concerned and have indicated that they would 
like relief in this area. 

Let me expand for a moment. The problem is that any group, be 
it Government or nongovernment, would like to show that they are 
embarked on a program that is producing electrical kilowatts at a 
reasonable cost. If they have to raise the money, this is one problem. 
If they have to assume that they will pay for this material and not 
just lease it for some period, then their costs actually go up. This 
is what concerns them most. 

Representative Price. In dealing with a group that is under Gov- 
ernment supervision, such as the group you are dealing with, would 
it be possible for them to have their fuel inventory on a lease basis 

rather than on an outright sale basis, as is the case with the private 
companies over there? 

Mr. Srecror. This is what they would prefer, and I know of no 
reason why it should not be possible. 

Representative Price. Is it possible now, under the manner in 
which we are handling this matter ? 


Mr. Srecror. I believe it would be. Under the bilateral, to my 
knowledge, this would be possible. 

Representative Price. When you are dealing with a Government 
group ? 

Mr. Srecror. Yes, sir. 

Representative Price. How far along are your arrangements with 
the Italian corporation ? 

Mr. Srecror. We have a contract with this group calling for our 
services and our responsibility over the entire duration of this project. 
This project is, itself, however, by instruction under this contract, 


What sort of difficulties do you encounter 
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temporarily retarded in scope and in timing because of a certain 
amount of feeling on their part that they are not sure that they 
want to build an American station but, indeed, should perhaps build 
a British station instead. 

Representative Price. Do they discuss with you what they might 
believe to be the advantage of dealing with the British rather than 
with you, an American outfit 2 

Mr. Srecror. They have, sir. 

Representative Price. What do they intimate to you would be of 
advantage to them by dealing with the British ? 

Mr. Srecror. They have listed specifically two items, which are the 
ability to lease the fuel and a higher repurchase price for plutonium. 
They have indicated that both of these factors would, indeed, force 
them to review their now stated preferences for a British reactor. 

Representative Price. So that the matter of leasing is also a prob- 
lem with you, although you are dealing with a government group, 
the same as it is a problem as if you were dealing with private groups 
over there ? 

Mr. Specror. Yes, sir. That is the point I have been trying to 
make. 

Representative Price. Unless they can obtain this inventory on a 
lease basis, it appears now to be a very serious obstacle to our people 
doing business with foreign groups; is that correct ? 

Mr. Specror. Yes, sir. We have very serious doubts that the proj- 
ect will go through as presently envisioned unless something is done 
along those lines. 

Representative Price. With respect to the matter of indemnity, 
what are they doing to solve the indemnity problem? It looks to 
me as though that would be their problem, because we have taken 
care of the proble m in this country on the matter of indemnity. This 
particular phase of the indemnity problem appears to be strictly a 
foreign problem. 

Mr. Srecror. I agree with you, and we do not believe there is any 
solution unless they provide the basis for that solution in their own 
legislation. 

Representative Price. Do they give any indication that they are 
considering it? 

Mr. Srecror. They do, sir. They give indication that after the 
elections this matter will be one of the main matters receiving their 
consideration, along with general atomic-energy legislation, of which, 
of course, there is none at the moment. 

Representative Price. If you get the indemnity out of the way and 
if the AEC over here agrees to a leasing arrangement with a foreign 
group, with respect to fuel for inventory particularly, then what re- 
mains in the way of obstacles to your doing business with foreign 
groups ? 

Mr. Srecror. I would say at that point we would be in very good 
shape. 

Representative Price. That is all I have, Mr. Chairman. 

Chairman Durnam. You mentioned the matter of the repurchase of 
plutonium and the British pay more than we. Of course, we have 
been informed, and I believe correctly, at the present time British 
Government is only placing the value at $10 per gram for plutonium 
in comparison with our $12 before this change which has been sug- 

gested, so I do not see how they got that. 
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1 think they told us about the same thing that you have outlined 
here with respect to some of the difficulties. They informed us about 
the political elections and things of that sort that were bothering them. 
They have to take care of these problems before they can attempt any 
legislation on atomic energy. 

They do not have anything comp: rable with the AEC in this coun- 
try and the British counterpart. They do not have any legislation on 
the books with respect to atomic energy matters. Is that correct ? 

Mr. Specror. That is correct. We are surprised ourselves to find 
how quickly matters can move in the absence of such legislation. They 
have been handling it through what they consider the closest parallel 
they have in Italy, particularly, the groups that handle power in 
Italy. The have been quite successful in having the Edison project 
in Italy go forward to the point where they are about ready to start. 

The British reactor contract itself has been hampered within the 
framework of that type of government approval. 

Chairman Durnam. The people we come in contact with, and those 
dealing with the problem, impress me that they were serious and very 
intense about going ahead with this program in every way they pos- 
sibly could. 

They indicated that the fuel cost and the length of time they would 
depend on us for fuel is the problem in Europe. That is the problem 
we have to face up to if we expect the reactors to be built in Europe. 
Mr. Hosmer? 

Representative Hosmer. No questions, Mr. Chairman. 

Chairman Durnam. Thank you very much for your statement. 
Your letter to the committee on February 25 will be pk iced in the 


record without objection. You have no objection to it going in the 
record; do you? 


Mr. Spector. No, sir. 

Chairman Durnam. You are acquainted with that, are you not? 
Mr. Sprecror. Yes, sir. 

(The letter is as follows :) 































V1itTRO MINERALS Corp., 
New York, N. Y., February 25, 1958. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Washington, D. 
On behalf of Vitro Minerals Corp., ‘I respectfully submit 
the following information pursuant to section 202 of the Atomic Energy Act of 


1954. This information pertains to the uranium mining and milling problems in 
the State of Wyoming. 


It is a matter of record that Vitro Minerals Corp., a Delaware corporation, 
with operating offices in Salt Lake City, Utah, and Riverton, Wyo., has done a 
large amonut of prospecting, drilling, and mining in Wyoming. The following 
figures summarize the extent of the Vitro effort and investment: 
ig, 
Total feet drilled__ 
Tons of ore mined 
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The Vitro Minerals Corp. reserve figures in Wyoming are the following: 
Tons 


eine SARI AMNION 5 5 a ht ee diem kee Sata cs i baie 978, 000 
a i a a ecg 674, 000 


Fa i a re a a sa atin Ran Se tae bse 1, 652, 000 


Vitro Minerals Corp. owns or has leases on 207 claims, totaling 4,140 acres, 
Vitro has drilled only 49 of these claims, constituting 980 acres, which is approxi- 
mately 24 percent of the total. Most of the drilling has been concentrated on 
five claims. Accordingly, the probability of additional ore discoveries is excel- 
lent. 

Under the circumstances, the company has put more than $1 million into the 
mining effort in Wyoming with no return up to this time. 

Vitro Minerals Corp. embarked on this program in Wyoming during the fall 
of 1954. All of the foregoing data are subject to verification by Government 
audit. 

We need not, of course, remind that Joint Committee that the quest for do- 
mestic uranium sources has been a matter of paramount national necessity. 
Indeed, the announcement and repeated assertion of this strong policy objective 
by the Government have been the underlying reason which has encouraged the 
stockholders of Vitro Minerals Corp. to support the investment of their money 
in the extensive uranium program of the company in Wyoming. 

The stockholders’ outstanding and unrecovered investment of more than $1 
million in Wyoming will be lost if this justly anticipated market for the ore is 
not now provided. For well over a year, Vitro Minerals Corp. has been nego- 
tiating with the United States Atomic Energy Commission for the purpose of 
finding a home for the Wyoming ore but the problem apparently is not one 
which can be solved by the Commission on its own initiative at this stage of 
development of the atomic-energy program. 

When the United States Atomic Energy Commission was using every means 
at its command to expand the production of uranium in the free world, encour- 
agement was also given to our Canadian neighbors. The Commission made a 
firm price offer for Canadian concentrate, and our Government has meticulously 
and properly lived up to that bargain. 

It is also manifestly logical and proper that our Government take the neces- 
sary steps to safeguard the toil and diligence of its own citizens who responded 
to the call for effort to find and mine vitally needed uranium within our own 
borders. I would be derelict in my duty to the owners of our business if I did 
not urge upon you this course of action as strongly as I can. 

Meanwhile, at best, in the face of the delays which are inevitable, interest 
on our indebtedness is accruing. 

We are prepared to resume our negotiations for necessary milling capacity 
in Wyoming as soon as the Commission is in position to discuss the matter 
further with us. The Commission knows, of course, that we are most willing 
also to cooperate in the development of any program which is considered feasible 
to solve not only our own problems, but the problems of other miners as well in 
the Wyoming area. 

Respectfully submitted. 

J. CARLTON WARD, Jr., Chairman. 


Chairman Durnam. The next witness is Mr. Leo Goodman, atomic 
energy adviser to the UAW. 


STATEMENT OF LEO GOODMAN, ATOMIC ENERGY ADVISER, UAW 


Mr. Goopman. Thank you, Mr. Chairman. 

Chairman Duruam. Mr. Goodman, we are very glad to have you 
with us. 

Mr. Goopman. Thank you very much, Mr. Chairman. It is nice 
to be before this committee again. 

My name is Leo Goodman. I am atomic energy adviser for the 
UAW, appearing here today in response to your invitation to Mr. 
Walter Reuther, who is unavoidably detained by union business in 
Detroit. 
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The committee knows from previous appearances, our organization 
has been interested in the development of atomic energy since the 
initial legislative hearings following World War II. The basic policy 
position of our union is adopted at the general convention, represent- 
ing a million and a half members. 

Prior to the adoption of the most recent resolution on atomic energy 
at the 16th constitutional convention, held April 7 to 12, 1957, our 
president, Walter Reuther, had filed with this committee a separate 
opinion as a member of the McKinney Panel on the Peaceful Uses of 
Atomic Energy. 

The issues that have been made clear in the developments under the 
act since last year’s hearings under section 202 were stated clearly in 
that 8% wate opinion. They are 

The continued challenge of world leadership in the develop- 
oat of the peaceful atom. 
aoe peaceful atom program in the United States continues 





— 

N uclear power is essential to economic growth not only over- 
seas but in sections of the United States tod: ay and in the future 
in many high-cost areas. 

I have just returned from an extensive tour of six countries in West- 
ern Europe, where I met with representatives of trade unions, gov- 
ernment, and industry. I was constantly under the obligation to 
explain to these many contacts why the United States continued to put 
is major emphasis upon the development of the military use of atomic 
energy while we increasingly fell behind weaker and poorer nations in 
the peaceful application of the atom. 

There is a drive in Europe today toward the new, the modern, and 
the future. With the same kind of vigor which existed in the 13 
States back in 1776, the Europeans are looking toward the future of 
the United States of Europe. They have alre: idy taken the first steps 
in the formation of a European Coal and Steel Community. They 
have signed aaveunsbith to establish a common market and Euratom. 

Into each of these activities they are putting the vigor and the drive 
which we put into winning Wor = me rif. 

I would like to say here, Mr. Chairman, that virtually every person 
that I talked to in E urope was ‘oom that the United States would 
join with them in applying the peaceful uses of atomic energy to the 
economic development of Europe. 

T - *y were hoping that we would maintain the kind of support that 
had been promised in President Eisenhower's speech. If we fail 
them, I believe there will be a tragic disillusionment in Europe. 

Chairman Durnam. They feel as though they had been promised 
something ? 

Mr. GoopMan. Yes, sir; they certainly do, and the repetition of that 
promise, made on December 8, 1953, has convinced many of the Euro- 
peans that we intended to keep that promise long before now. 

Walter Reuther, on returning from a similar trip, said: 

The first country that gives an atomic reactor to an underdeveloped country 


1 Asia or Africa will win a psychological advantage that has as much power 
as an H-bomb (New York Times, September 21, 1955). 
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Shortly thereafter, Henry DeWolf Smyth, writing in Foreign Af- 
fairs, said: 

At present we are in a strong position to help foreign countries obtain nuclear 
power. However, if we are to make our atoms-for-peace program an effective 
part of our foreign policy we must realize we are in a highly competitive situa- 
tion. Other countries have vigorous atomic energy programs. They have al- 
ready proven their competence. 

Chairman Durnam. In other words, we are in competition with 
Russia ? 

Mr. Goopman. Yes, sir. Not only with Russia, however; we are 
also in competition with Great Britain and I believe we are now in 
competition with West Germany. 

Gordon Dean had said: 
~ But let’s face it, what they (foreign countries) want is atomic power, and 
American industry would like to supply the reactors to produce it. We are 
simply not implementing the President’s atoms-for-peace proposal. 

All of these warnings went unheeded because of the simple fact that 
we did not have an operating large-scale nuclear powerplant to show 
the foreign technician or customer. We could not sell our know-how 
because the proof of our capability was lacking. 

In the separate opinion, Walter Reuther proposed that the best 
way to “get the job done” was to— 
achieve major technological breakthroughs in the construction and operation of 


full-scale demonstration power reactors, the fabrication of fuel elements and 
the reprocessing of spent fuels. 
7 
He questioned AEC policy of seeking to— 
achieve two purposes at once—to promote the development of nuclear power and 
to transfer to private enterprise a major part of the initiative and responsibility. 


Henry DeWolf Smyth had said: 

Clearly the decisions as to what to build, where and how fast must be made 
by the United States Government. Only the Government can balance the im- 
portance of progress versus cost in terms of national prestige, foreign policy and 
long-range needs. 

Dean said: 

People everywhere want cheap power. The atom gives promise of supplying 
it. And the United States has many times in the past 2 years promised assist- 
ance in this field, but we are not delivering on our promises. 

What held us back? What prevented our taking the lead while we 
still had time? It was not our inability to build successful reactors 
because we did build the STR and the Nautilus reactors. We did 
build the APPR as a prototype for the construction of portable re- 
actors for the DEW line. 

We did design a reactor for a naval cruiser which was adapted into 
the construction of Shippingport. We do have a nuclear navy under- 
way. But because we were told repeatedly by the Chairman of the 
AEC that we were not in a kilowatt race we do not have a family 
of civilian reactors which can compete with the Calder Hall design. 

For a long period of time our AEC minimized the technical abil- 
ity of the Soviet Union. Then offers of Soviet assistance in develop- 
ing the atomic sciences spread first to the satellite countries, then to 
the neutral areas, and now we are facing Soviet offers to Western 
Europe. 
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In his separate opinion Reuther had said in connection with this 
economic penetration as part of the Soviet policy : 

Speed may prove to be the very essence of survival. The free world cannot 
win the cold war except as it succeeds in winning to freedom’s side the vast 
majority of the uncommitted people of the world. 

The record shows that the Russians have pledged development of 
atomic sciences in Indonesia, in Red China, in India, in Yugoslavia, 
in Egypt, and in Burma. While we continue to debate the false issue 
of public versus private development of nuclear technology in the 
United States, Soviet offers of economic assistance in the atomic field 
and others testify to the increasing emphasis that economic and scien- 
tific penetration is playing in the Soviet policy. 

While the industrial world plunges ahead in this science we see 
the sad performance of industrial associations coming before you to 
seek amendment of the patent provisions, a provision of 5 years’ com- 
pulsory licensing which has never been used and which may soon be 
of vital importance to the further development of controlled ther- 
monuclear processes, 

The Congress must look into the necessity of extending the com- 
pulsory period of the patent section 153 for at least another 10 years 
so as to protect the public interest in the development of controlled 
fusion. 

It is unfortunate that the proponents of the private utilities have 
agitated opposition to nuclear power development among those en- 
gaged in the production of coal. Each source of energy, whether it 
be from fossil fuels, natural gas, or hydro or nuclear has its place 
in the development of our national industrial economy, and the errors 
of our atomic-power development are compounded when we confuse 
the necessity to develop all possible sources of energy with a tempo- 
rary competition between them. 

Those representatives of the coal-producing areas who voted 
against the bill to accelerate the civilian power-reactor program mere- 
ly lent temporary aid and comfort to those overseas who would like 
to see the United States application of the peaceful atom lag behind. 

Health and radiation hazard: Members of our organization con- 
tinue their concern regarding the weaknesses which appear in the 
present organization of AEC regarding health problems due to poten- 
tials of radiation hazard. There are three major aspects of this 
problem. 

One relates to site location of reactor installations. A close study 
of the Calder Hall project and the policy followed by the United 
Kingdom Atomic Energy Authority reveals continuation in that 
small country of the policy of remoteness as a factor in the choice of 
reactor sites. 

A number of members of this committee—I believe, all those pres- 
ent today—have visited Calder Hall and Dounreay. I am sure that 
those of you who have lived through the experience of getting to these 
plants know how remote they are from population centers. 

This is in sharp contrast with the policy which now prevails in this 
country. The present procedures provided in the law here are in- 
adequate for the protection of the public interest. Some of the mem- 
bers of this committee protested the licensing of the PRDC reactor 
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even before the three intervening unions sought a review of the AEC 
decision. 

The union petition for intervention was filed 19 months ago. The 
AEC has established a complex legal machine and process which has 
kept the plant under construction and the intervention under re- 
view ever since that time. 

The Bulletin of Atomic Scientists said, this PRDC case “brings 
to light the multiple role played by the five-member AEC.” The 
AEC is promoter, financier, partner, licensor, regulator, and party to 
the proceedings, all at the same time, and I might add judge and 
jury at the same time. 

I hope the committee will once again take a look at the difficulties 
which this situation lends itself to. I believe that it is impossible for 
the same agency to properly perform all of these functions at the same 
time. 

If this agency operated in a small segment of our economy the Con- 
gress might not find it worthwhile to separate the functions. But this 
agency is now a tremendous labyrinth. Its activities lead into every 
corner of the United States. 

Its size can be indicated from the fact that it consumes between 
81% to 10 percent of all the electric power produced in the United 
States. It issues thousands of licenses. It controls, through access 
permits, and the power of classification, those who do business with it. 

It makes grants to hundreds of colleges and frowns whenever any- 
one associated with the college joins in critically discussing the activ- 
ities of the AEC in public. 

The concentration of AEC’s power can best be illustrated by its 
performance in regard to the second health hazard which this science 
presents. The Commission is properly encouraging the widespread 
use of radioisotopes. It is failing, however, to protect the public from 
the few radioisotope users who persistently violate its regulations. 

One outstanding case which illustrates this failure involves the M. 
W. Kellogg Co. in Houston, Tex. Kellogg operated a plant to en- 
capsulate cobalt 60 and iridium 192 for industrial radiography. 
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Mr. GoopMAn. The material involved in the instant case was irid- 
ium 192. That the material was lost is the essence of the accident. 
The encapsulated iridium vaporized into a dust which spread 
throughout the room because the hot cell was not enclosed. 

Prior to reporting the accident the company applied for and secured 
a renewal of its license. The accident occurred on March 13, 1957. 
A renewal of the license was issued on April 2, 1957. ‘The first report 
to this Joint Committee was dated April 30 but the license renewal No. 
31-246-3 which according to section 13, “(This license) supersedes all 
authorizations issued to ‘the M. W. Kellogg Co.” was dated April 2, 
1957. 

Mr. Cook, the General Manager of AEC, advised this committee 
that the investigation of the accident was initiated on April 24 and 
“preliminary information indicates that at least one employe inhaled 
some radioactive powdered material.” 

I shall not review all of the details of this case but I would like to 
point out to the committee the very serious shortcomings of the AEC 
regulations covering this kind of case which made it possible for the 
AEC tos uspend the license pe pees: further order from the = C. 

A public hearing was called and tl 1e company was advised “that you 
may contest this order in a formal hearing if you desire.” 

R ‘peatedly the company was advised to enclose its hot cell. I un- 
derstand that regulations require the enclosure of a hot cell of this 
type. The Commission license to Kellogg required that the company 
notify the AEC in the event of any accident. 

I would like to insert into the record at this time a copy of the 
license granted to this company by the AEC on April 10, 1956. If I 
may suspend for a moment, I would like to show the members of the 
committee this license. 

Please note on page 2, condition No. 14 which reads: 

Licensee will report to the Commission within 48 hours any incident which 
has resulted or could result in exposure to any individual in excess of a dose of 
3 rem or any incident involving loss of licensed material. 

Chairman Duruam. Without objection it will be inserted in the 
record at this point. 
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(The license referred to follows :) 


, & ATOMIC ENERGY COMMISSION & 
BYPRODUCT MATERIAL LICENSE 


7? Chendcal ander phiynica’ Sem =Te 6 Maximum hoon A redioactivity — 
i which licenses may poss at 
any one time 
|B» 2,300 curies 
aoe |S S000 curios 
|S. Metal ce. 2,800 curtes 
_____ LB. Seeted Seerere he eceten 


Por espepesiation ani redivtrileticw te 420 liesnsed weers. 
Pee vredistritvetion te ARC liceused usure. 
Ct. Yar sucapealation end redistriveiion te aX Lizenesd wer. 
Be pay Seas te ONE Lisensed spare, 


ee ~~ CONDITIONS — 
10. Unless otherwise specified, the authorized place of unc is the licensee's address statad in Item 2 above. 


iL. Bypredeet enteriszl to be wel only et The H.W. Kelleg, Company, Seclear Predocte 
Rivision, Foot of teres Avene, South Beusten, fore. 


22. Bepredest scterial to be weed ty, or under the supervisic: of, WV. 3B. Converse, 
M. Co Yoder, a Javkacn 3. RePay. 


13. THIS LICRACR CUPEADRNES ALL AVIMORTRATION ISSUED TO THE MH. YW. ERLLOOG COMPANY. 


th. Kmsept es hereinafter prowided the Licsurse shall comply vith provisions of the Ateaie 
Saeryy Comrlasionts Standards for Premetion Ageinet Rediation an yubdiished in the 


3S. Memfectererts leek testing shall be earrlel cat on o22 eesled sources; if delivery 
is net made within 6 mouthe efter suveserT completion of mecrsfastorer's leak tost, 
snether tact shell be perforred not ware then 6 sonthe peice te delivery of the sources, 


(Sen Page 2) 


For the U. 5. Atom co Energy “Commission 


Dete__ April 2, 1957 ‘ oe bed eR f fey co 
Dreher lactopes co 


BL Divigion of Crvilian Application 
: Oak Ridge, Tennessee 
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U. & ATOMIC ENERGY COMMISSION 
BYPRODUCT MATERIAL LICENSE 
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Mr. GoopMAN. This was on May 2, 1957, and the Joint Committee 
was advised of a public hearing set for May 22. But on May 7 the 
company (by Mr. Voelker) wrote a letter to the Director of the Divi- 
sion of Civilian Application advising that he had consulted with 
Eugene Fowler, AEC staff employee who granted licenses acting for 
the Director of the Isotope Extension Division of Civilian Applica- 
tion of the AEC, and I quote: 

For guidance in formulating this’ formal request for your reinstating our 


authorization for the use of encapsulated radioactive isotopes for weld radio- 
graphic inspection as a part of our separate authorizations for construction de- 


partment activity. 

On May 3, Mr. Northway, the manager of the plant, talked with 
reporters from the Houston Post. On May 15 a new applic ation was 
filed. The mails must have worked very fast that day because the 
license was granted on the 17th of May. 

It seems to me a slightly hasty action. This license contained the 
notation, “though it was granted on the 17th, that it was effective as of 
the 17th.” Of course, the public hearing which had been set for 
May 22 was canceled. 

It is clear, therefore, that the AEC who granted the license, su- 
spended it, then collaborated with the company to avoid the necessity of 
a public hearing and reissued the license for a new location in Jersey 
City, N.J., w hich continues in effect today. 

The reported increases in strontium 90 found in various sections of 
the world reemphasises, in connection with the third aspect of radia- 
tion hazard, the value of the hearings held during the past year on the 
Nature of Radioactive Fallout and Its Effect on Man. 

Our members are increasingly concerned about the implications 


contained in the Joint Committee report of August 1957, which reads 
on page 3 that— 


pending a resolution of differences it would appear from the information 
presented that the consequences of further testing over the next several genera- 
tions at the level of testing of the past 5 years could constitute a hazard to the 
world’s population. 

We are happy to-note that the committee has announced its inten- 
tion to hold further hearings along this line, especially in regard to 
waste disposal. However, in view of the incre: ising number of radia- 
tion accidents and the inadequacy of the present regul: ations and pro- 
cedures in the AEC, I urge this committee to include in its schedule 
this spring a hearing on the whole problem of radiation hazards to man 
from nonmiltar y uses of the atom. 

We cannot rely on the vagaries of local or State regulation, and it is 
clear that the AKC is determined to shift the responsibility for protect- 
ing the health and safety of the affected popu tions from radiation 
hazard tothe States. The States do not have adequate staffs or funds to 
assume these functions and the recent offer of the AEC to train two 
inspectors for each State only proves the inadequacy of the State 
personnel to handle this problem at this time. 

If the use of radiosotopes is bringing such tremendous benefits to 
industry as Dr. Libby is repeatedly st ting, it is possible to spend the 
small sums that are needed to protect those handling the isotopes from 
the kind of accident which occurred in Houston. 








he 
ym 












ATOMIC ENERGY INDUSTRY 519 





I am reliably advised that the enclosure of the hot cell in that case 
would have cost between $1,200 and $2,400. A very small sum com- 
pared to the tremendous damage which was done by leaving the hot 
cell open. 

The safety standards itself is open to question. I call the attention 
of the committee to the fact that the permissible occupational exposure 
level has been set by official bodies, ICRP and NCRP, at varying levels 
as follows: Prior to 1934—100 rems per year. 

After extensive damage to laboratory technicians who suffered from 
that high level they reduced it to 60. In 1935-48 NCRP reduced it 
to 30. Between 1950 and 1956 it was reduced again to 15 by ICRP. 

Now, there is a theoretical level set by IC RP of 5 rems per year. 
But in a recent speech in Paris, Dr. L. Taylor, Chief of Atomic and 
Radiation Physics at the Bureau of Standards, said: 

It may perhaps sound startling to contend that the establishment of permissible 
levels of radiation exposure is not basically a scientific problem. Indeed, it is 
more a matter of philosophy, of morality, and sheer wisdom. 

When the trade union representatives met with him to discuss 
this “sheer wisdom” he talked about the cost to industry of lowering 
the maximum permissible limit. When it was lowered in the U nited 
States it was lowered more on a statistical averaging basis than in fact. 
Mr. Taylor revealed the reason for this in his Paris speech when 
he said: 
Consider the cost to plant operation if a legal limitation of 5 rems per year 
is put upon the individual worker. Plant management would be foolish to 
plan its operations in such a way that part of its workers would be allowed to 
take a dose closely approaching 5 rems per year. 

Experience has demonstrated that 1 or 2 people are: bound to exceed this, 
and even though it is known that a slightly higher exposure is without harm, 
the employee might seek redress. Because of this fear, the plant must plan its 
operations so that, in general, no employee can receive more than say 40 or 50 
percent of the permissable exposure. This could be very costly and could 
seriously retard the atomic energy industry. 

This setting of working conditions by a physicist in the Bureau of 
Standards is an inadequate basis for law, regulation, and rule. Mr. 
Taylor is using his official position in the Bureau of Standards to 

advocate making these regulations part of the State law and local 
rule which covers the operation of the atomic industry. 

If the setting of the standard is merely a matter of “sheer wisdom, 
philosophy, and morality,” as Mr. Taylor says, that fact should be 
made clear to the American people, and affected workers should be 
given an opportunity to express their own judgment as to the adequacy 
of the “sheer wisdom” which has set the standard. 

Many medical men challenge the basis upon which this standard 
was set. They do not believe sufficient rese: arch has been done to 
justify the figure which has been set as the “maximum permissible 
exposure” level. Mr. Taylor says in his Paris speech that the inter- 
pretation by other countries may differ. 

[ hope the committee will set hearings to find out “how” and “why.’ 
The committee in such a hearing should also consider the problem 
of protecting the victim of the inevitable accident. Present State 
laws are inadequate both as to medical care and workmen’s com- 
pensation. It is possible that only a system of international safety 
standards, adopted through the [AEA, I hope, would provide a real- 
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istic system of regulations to offset the vagaries of weather which 
frequently are the determining factor as to potential damage. 

An increased role for competent medical and public health bodies 
who are concerned with the health of each individual should be pro- 
vided, and the Congress should seriously consider pending bills for 
the establishment of a National Institute of Radiological Health. 

In conclusion, Mr. C ‘hi airman, I would like to quote the recent state- 
ment of Victor Reuther before the fifth national conference on eco- 
nomic and social development. 

Unless the United States more vigorously applies its knowledge and know- 
how to the peaceful uses of the atom, the pledge and the hope of the atoms for 
peace program will fall flat. We can develop this science to bring benefits to 
even the most unskilled if we would apply our scientific know-how as vigorously 
to the peaceful use of the atom as we have to its military application. 

Imagine the great relief from the present tensions which could be brought 
to the arid and explosive Middle East if our existing technology were used 
to bring an increasing supply of fresh water by purification of sea water. 

Chairman Dcruam. Thank you very much, Mr. Goodman, for your 
statement. 

Mr. Price, do you have any questions / 

Representative Price. I would like to state to Mr. Goodman, since 
he has referred to the importance of study by the committee of the 
hazards involved on the part of the workmen in the atomic energy 
program, the Subcommittee on Research and Development has under 
consideration, has plans, as a matter of fact, to hold hearings very 
shortly on this subject. 

It is one of the important items on the subcommittee agenda for 
the year and we hope to go into this very thoroughly, not only for 
the hazards involved, but to explore the problems of workers com- 
pensation in the event of injury as a result of work in this program. 

Mr. GoopMan. I am very happy to hear that. 

Representative Price. We are also going into the enforcement of 
State laws to see how thoroughly informed the States are in this field 
and what work is being done at the State level to provide adequate 
protection to workmen in atomic projects. 

We hope that your group will be in a position to testify and present 
material in evidence at those hearings. 

Mr. Goopman. We would be very happy to do so and I commend 
you for planning to go into this subject. 

Chairman Durnam. Are there any further questions, Mr. Hosmer / 

Representative Hosmer. Mr. Goodman, are you an outside con- 
sultant to UAW, or are you an employee? 

Mr. GoopMan. I am an employee, sir. 

Representative Hosmer. Are there others on the staff working on 
this atomic advisory duty or are you the sole member ? 

Mr. Goopman. During the past year we have hired many con- 
sultants. 

Representative Hosmer. You go outside and hire consultants? 

Mr. Goopman. Yes. We have hired many nuclear engineers, scien- 
tists, and attorneys. 

Representative Hosmer. You are the only staff member that deals 
with this ¢ 

Mr. Goopman. I am the only full-time staff member that deals 
with this. 
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Representative Hosmer. How long have you been the adviser ? 

Mr. GoopMan. For 3 years. 

Representative Hosmer. Were you in the atomic field before that ? 

Mr. Goopman. I have been involved in problems relating to the 
AEC for close to 10 years. 

Representative Hosmer. Scientific problems or administrative and 
labor-relations problems ¢ 

Mr. Goopman. Both. 

Representative Hosmer. That was in connection with a prior kind 
of duty you engaged in with the union ? 

Mr. Goopman. No. This was an assignment given to me in the 
union. I might say, Mr. Hosmer, that I read the very excellent sum- 
mary you gave regarding your own background in joining this com- 
mittee. 

Representative Hosmer. I am a new member of this committee and 
I did not know your background. 

Mr. Goopman. There was one brief omission which I would like 
to take the opportunity to acquaint you with. Apparently, in con- 
nection with the PRDC case, you were not aware or at least your 
report did not indicate, that prior to the intervention of the unions 
there was a report filed by the Advisory Committee on Reactor Safe- 
guards upon which the union intervention was made. 

I would like to hand you a copy of that report. 

Representative Hosmer. I did not attempt to go into detail on that 
particular phase of it. 

I think that is all. 

Chairman Durnam. Are there any further questions, Mr. Price? 

Representative Price. I would like to state that I think one of the 
most significant paragraphs in your statement that I have always 
believed in the consideration of our power-development program is 
the statement that Dr. Smyth made many years ago and which you 
repeat in your statement on page 38. 

Hes says— 


Clearly, decisions as to what to build, where and how fast, must be made by 
the United States Government. Only the Government can balance the impor- 
tance of progress versus cost in terms of national prestige, foreign policy and 
long-range needs. 

[ have always subscribed to that statement on the part of Dr. 
Smyth and reread it occasionally. I hope we all reread it occasion- 
ally and attach the importance to it that we should. I feel that is in 
keeping with my feeling that we have not yet defined the real objec- 
~ e of our power-demonstration program. 

Until we do, we are going to be faced with many problems that 
would tend to hold that program back. I think the one thing that 
we lack is a clear definition of our objective. 

Mr. Goopman. I agree. One of the difficulties of the recent past 
has been the continued reiteration by the chairman of the AEC that 
we are not in a kilowatt race. I was very happy to hear Mr. Spector 
of the Vitro Corp. urge the adoption of a kilowatt goal because 
unless we set some goals that we will attempt to achieve, we do not 
have the drive and the force and the vigor in this phase of atomic- 
science development that we have had in other areas where I am sure 
we do set goals and we do apply our intelligence to achieve them. 

24041—58——_34 
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Representative Price. That is all, Mr. Chairman. 

Chairman Durnam. As I understand your complaint about the 
Texas accident, Mr. Goodman, the complaint was primarily lodged 
against the lack of carrying out the regulations in the field. The 
law provides the necessary protection providing the regulations are 
enforced by the AEC and by whoever is operating the pl: int. 

Mr. GoopmMan. That is correct. In this case not only was there 
failure to enforce the regulation, but it seemed to me that there was 
connivance between the company and the Commission to permit this 
company which has had a long history of violations of regulations— 
this and associated companies—to continue to operate without any 
accounting of why they failed to meet the requirements of the 
regulation. 

1 would like to point to the fact that this company which is a 
subsidiary of the Pullman Co. is also associated with the Keleket Co. 
which had an identical type accident in 1951 in Cincinnati, Ohio. 
There the building stands today as a grim reminder of the complete 
failure to enforce the regulations regarding radioactivity and the 
public-health officers in Cincinnati are refusing to permit the building 
to be used. 

The company in that case has gone to seek insurance to protect 
themselves from the financial loss, but who is acting to protect the 
people who have been hurt in this case and in the Houston case, where 
there does not seem to be any desire of the AEC to protect those 
individuals? 

Chairman Durnuam. Thank you very much, Mr. Goodman. 

Mr. Toll, the staff counsel, has several statements here; and, without 
objection, they will be placed in the record. 

Mr. Toutu. The committee has received the following letters and 
statements: 

First, letter dated February 14, 1958, to Chairman Durham from 
Mr. Willis Gale, chairman of the Commonwealth Edison Co., for- 
warding a statement for the record: 

DEAR CONGRESSMAN DurHAM: Enclosed is a statement to the Joint Com- 
mittee on Atomie Energy which I am submitting in accordance with your in- 
vitation of January 20, 195s. 

Along with the statement are 5 photographs showing the progress of our 
Dresden nuclear power station project. 

The inclosures include 50 copies of the statement and 50 sets of the photo- 
graphs. The glossy print sets of the latter are intended for members of the 
committee. 

Sincerely yours 
WILLIS GALE, Chairman. 


STATEMENT BY WILLIS GALE, CHAIRMAN, COMMONWEALTH EpIson Co. 


I am pleased to have the opportunity to submit this statement to the Joint 
Committee on Atomic Energy. 

My testimony will be in 2 sections The first part deals with the progress 
and details of Commonwealth Edison Co.’s Dresden nuclear-power project. 
The second part covers my views on acceleration of the country’s atomic-power 
program. 

We are glad we can report to the committee that our project currently is well 
ahead of our criginal schedule. 

Based on information furnished to us by General Electric Co., the builder of 
the plant, we believe that Dresden nuclear-power station will be the first full- 
scale, privately financed atomic powerplant to come into operation in the United 
States. 
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Dresden’s nuclear-power reactor is the largest under construction in the coun- 
try. The plant’s 180,000 kilowatts of electrical capacity is sufficient to serve a 
eity of 250,000 population. 

Our contract with General Electric calls for completion by December 7, 1960. 
We are confident it will be ready for operation by the middle of that year. The 
most recent schedule indicates that fuel will be put in the reactor in the latter 
part of 1959, leaving 6 months for preliminary tests. 

As you know, we received on May 4, 1956, one of the first 2 construction per- 
mits issued by the AEC. As part of the requirements for an operating license, 
our report on the containment structure for the plant was filed last June. The 
Advisory Committee on Reactor Safeguards considered this subject in Novem- 
ber. There have been no objections to the report and we anticipate early formal 
approval. The preliminary hazards summary, which contains the design in- 
formation and description of the safety features of the plant, was filed with the 
Commission in September and we are awaiting advice from the Reactor Safe- 
guards Committee. 

Activity at the site 50 miles southwest of Chicago has been intensified since 
the start of major construction work last June. 

The giant containment vessel, a 190-foot sphere built of 3,500 tons of heavy 
welded steel plate, is substantially completed. The construction will be climaxed 
in March when it will be sealed and tested to be sure it will withstand the design 
pressure of 2914 pounds per square inch. The purpose of the sphere is to con- 
tain any radioactive material in the remote possibility of a leak in the reactor 
assembly. 

After the pressure testing is done, a hole will be cut through at ground level 
to permit moving in the reactor vessel and other equipment. 

The next step will be the pouring of 22,000 cubic yards of concrete for foun- 
dations and shielding inside the sphere. The major part of the pouring will 
be done before the reactor vessel arrives this fall. The vessel is now being 
fabricated by New York Shipbuilding Corp. at Camden, N. J. 

The reactor vessel, weighing 350 tons, is so massive it must be shipped by 
barge. It will be routed over the Atlantic and Gulf Intracoastal Waterways to 
New Orleans and then up the Mississippi and Illinois Waterways to the site. 

The turbine building adjacent to the sphere is now closed in. The foundation 
for the turbine-generator has been completed. The condenser for the unit is 
scheduled to be delivered this spring and the turbine generator late next fall. 

Meanwhile, fuel fabrication for the Dresden reactor core is underway. 
The Mallinckrodt Chemical Works at St. Louis has started converting uranium 
hexafloride from Oak Ridge into uranium dioxide powder. The powder is being 
shipped to General Electric at San Jose, Calif., where manufacturing of fuel 
pellets has started. 

Before leaving the subject of Dresden it might be well for me to review 
some of the details of the project, including the financing. 

Dresden will have a boiling water reactor. This is the principle developed 
and proved by the AEC’s Argonne National Laboratory and expanded into the 
so-called dual cycle arrangement by General Electric Co. 

Dresden is being built entirely with private funds. We are glad we were 
able to work out a plan to build our own plant without Government aid. How- 
ever, as I shall explain later, we se no objection to Federal financial participa- 
tion but, in fact, actually favor it. 

Dresden is being built under a fixed price contract with General Electric for 
$45 million. It will be owned and operated directly by Commonwealth Edison. 

Commonwealth will pay and capitalize as a regular part of its plant account 
$30 million of the contract price, plus something over $6 million of overhead 
and site costs. 

The remaining $15 million of the contract price is being paid as a research 
and development expense over a period of 5 years by Commonwealth Edison 
and 7 other companies associated in nuclear power group. These companies 
are: American Gas & Electric Service Corp., Bechtel Corp., Central Illinois 
Light Co., Illinois Power Co., Kansas City Power & Light Co., Pacific Gas & 
Electric Co., and Union Electric Co. 

On the basis of the costs of around $36 million which Commonwealth Edison 
will capitalize, we estimate that the total power cost, including fixed charges, 
operating expenses, and fuel, will ultimately approximate three-fourths of a 
cent per kilowatt-hour. This is about the same as the cost of power produced 
by our coal-fired units. 
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This does not mean that competitive nuclear power is here or just around 
the corner. Bear in mind that the three-fourths-of-a-cent figure does not take 
into account the $15 million of research and development expense. Neither does 
it take into account the probability that General Electric’s cost of the plant will 
considerably exceed the $45 million contract price. 

Despite these facts, we are optimistic about the long-run prospects for com- 
petitive nuclear power. We consider it a must for our industry to get into this 
field. We believe that our project has been soundly conceived and financed so 
as to burden neither our stockholders nor our customers. We are confident it 
will make an important contribution to the advancement of the art of generating 
electricity. 

The only way our country can achieve competitive nuclear power is through 
the building of a series of full-scale model T’s like Dresden. This process will 
bring gradual improvement in our technology. 

Nuclear power will become competitive first in those parts of the world where 
power costs are high due to scarcity of fossil fuels or lack of hydro sources, 
Likewise, it will become competitive first in high-cost areas in the United States. 

That completes the first part of my testimony. I would now like to direct 
my remarks to the subject of our country’s atomic power program. 

From the point of view of economics alone, atomic power in this country 
should be permitted to find its place in our economy in a process of normal and 
logical development. However, with the progress which is being and will be 
made in the rest of the world, where fossil fuel is scarce and expensive, it is 
doubtful if a normal, orderly development here is practical. The American 
people are not likely to be satisfied to have other parts of the world ahead of 
us in this important field. 

Everything considered, it appears that our atomic power program in this 
country must be accelerated beyond the ability of private industry to carry the 
entire burden. 

There are many shades of opinion on this subject. I won't go into detail about 
these philosophies. But I would like to tell you how we at Commonwealth 
Edison feel about it. 

We advocate certain basic steps. These include: 

1. That there be the maximum practical participation by existing utilities, 
coupled with a substantially expanded program of cost sharing by the Federal 
Government. 

2. That authority be given the AEC to make substantial outright cash con- 
tributions toward the capital cost of power reactors in addition to the existing 
research and fuel allowances. 

3. That these atomic plants be built and owned by existing utilities, which 
would be required to put into their projects the full amount justified by com- 
petitive power costs. 

4. That the Federal Government pay a substantial part, but not all, of the 
balance. 

5. That projects be approved for both privately and publicly owned utilities. 

6. That the amount of the Federal aid be split between the two roughly on 
the basis of the present amount of private power as compared with the present 
amount of public power in the country. This should entirely eliminate from 
our atomic program the question of public versus private power. 

It seems to us that the country will go faster and further—and at less cost 
along the road to competitive nuclear power by utilizing the know-how of existing 
utilities. 

If these utilities pay a substantial part of the cost it will not only reduce the 
drain on the Federal Treasury; their participation will also give the utilities 
the experience of building and operating nuclear plants. 

The United States will not have a truly competitive nuclear power industry 
until the utilities, after careful study of relative costs, walk up to the counter 
and buy nuclear plants as a strictly business matter. Only actual experience 
in building and operating reactors can provide the basis for these decisions. 


Mr. Totx. Second: Statement by Mr. R. L. Schacht, general man- 
ager of the Consumers Public Power District. 





: 


ATOMIC ENERGY INDUSTRY 525 


STATEMENT BY R. L. SCHACHT, GENERAL MANAGER, CONSUMERS PUBLIC POWER 
DISTRICT 


My name is R. L. Schacht. I am general manager of Consumers Public Power 
District of Nebraska. 

Since submitting a proposal for the PWR in early 1954, we have appeared 
before various committees of the Joint Committee to describe Consumers Public 
Power District’s participation in the atomic energy program. On June 12 of 
last year, we testified before this subcommittee and outlined our organization’s 
background as an electric utility, as well as to describe negotiations with the 
Atomic Energy Commission for participation in the power reactor demonstra- 
tion program. Inasmuch as this background information is a part of the record 
of the Joint Committee, I shall confine my present remarks to our activities 
which have occurred since June 12, 1957. 

In the latter part of August, during the closing days of the 85th Congress, 
Public Law 162 was passed authorizing the appropriation of AEC funds. Asa 
part of this law, funds were authorized for the sodium graphite reactor project 
proposed by Consumers. This authorizing legislation did not specify any special 
requirements for contracting by the Atomic Energy Commission with Consum- 
ers Public Power District, and the Atomie Energy Commission and Consumers’ 
staff proceeded to convert the previously established contracting principles in a 
contract draft. 

On September 13, these contracting principles were laid before the Joint 
Committee by the Atomic Energy Commission and Consumers, and a request was 
made to waive the 45-day waiting period required under section 111b of Public 
Law 162. After the committee staff polled individual members of the commit- 
tee, this waiver was granted and the Atomic Energy Commission and Consum- 
ers’ staff completed a series of negotiations with a final contract draft. In ad- 
dition, the Atomie Energy Commission received a satisfactory answer from the 
Comptroller General regarding the Commission's authority to enter into the con- 
tract with Consumers District. One week after requesting the waiver from the 
Joint Committee, the contract was signed and the following day Consumers 
informed the turbine manufacturer that the turbogenerator equipment, ordered 
in March of 1957, was to be designed for steam conditions of the reactor system. 

During the first week in October, meetings were held with the Atomic Energy 
Commission, Consumers Public Power District and Atomics International per- 
sonnel to establish the methods of coordinating the work of this project to es- 
tablish the division of responsibilities, methods of communication, ete. This 
initial meeting has been followed by a series of technical sessions. From the 
success of these meetings, it would appear that we have established an effective 
method of operation between Atomics International with responsibility for re- 
actor design, Consumers District which has the responsibility for the nonreac- 
tor facilities and the Atomic Energy Commission. 

Preliminary engineering on the reactor portion of the plant was started in 
November of 1957, and will continue until the start of final design in August of 
1958. Research and development activities required for those components which 
are new to reactor application are now underway and by June of 1958 proto- 
types of some experimental pieces of equipment will be ordered. This proto- 
type program will include further studies of liquid-metal pumps, heat exchang- 
ers and steam generators. Reactor construction is scheduled to begin in March 
1960, with completion of construction in the last half of 1961. The startup 
operations, which are scheduled to begin in November of 1961, will be preceded 
by a period of system checkout, operator training, and interconnection with 
the conventional facilities. 

The preparation of specifications and design criteria for all phases of the 
fossil-fueled boiler, turbogenerator, associated electrical equipment and build- 
ings (conventional facilities) has been under way since the fall of last year. 

In accordance with the turbine and fossil-fuel boiler contracts which have 
been awarded, detailed engineering and drafting for these components is pro- 
gressing. In addition, detailed engineering and drafting is under way for the 
site layout and preparation, substructures, buildings and power piping required 
for these conventional facilities. The site preparation work will be started 
during the coming summer and major construction of the conventional facilities 
will be started in 1959. 

At the present time, Consumers District is reinvestigating its schedule for in- 
stallation of conventional facilities. In all probability, completion of con- 
struction will be delayed for approximately 1 year so that initial operation will 
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begin in the spring of 1961 rather than in the spring of 1960. This will, in no 
way, alter our objective of having the conventional facilities ready for operation 
in time to meet the completion date of the reactor construction. Consumers 
District’s original decision to install the conventional facilities for operation 
in 1960 was dictated by Nebraska’s need for power in the summer of that year. 
General rainfall in the Missouri River Basin has resulted in additional avail- 
ability of summer firm power from this source, and has suggested the possi- 
bility of a delay of 1 year in the initial operation of the conventional facilities. 

Consumers District is continuing to investigate the feasibility of utilizing 
this reactor as a dual-purpose reactor to the extent that the radioactive sodium 
in the primary coolant can be used as a radiation source in the processing of 
foods, chemicals, ete. This capability is unique to the liquid metal coolant 
systems. 

In any radiation processing program, the amount of shielding, conveyor 
equipment and handling facilities will be essentially the same regardless of the 
source of radiation. In making an economic comparison of various radiation 
facilities proposals, the success or falure may hinge upon the cost of the radia- 
tion source and the location of the source. In the Nebraska program, the 
source of radiation appears as essentially a no-cot byproduct of the fundamental 
objective of power production. In addition, being located near the center of 
the food-producing area of the country makes this dual purpose approach seem 
even more attractive. If we can prove the feasibility of this dual capability, 
the results should be of considerable interest both to this country’s domestic 
and foreign programs. 

I believe we have an excellent basis for proceeding with this program, and 
there should be no delays in the schedule outlined to you by the Commission 
staff and in this statement. I am optimistic that the inherent advantages of 
the sodium graphite reactor will be realized. 


Mr. Totn. Third: Letter to Chairman Durham, dated February 20, 
1958, from William Webster, president of Yankee Atomic Electric Co. 


Hon. Cari T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Washington, D.C. 

DEAR Mr. DurHAM: Your letter of January 20 very kindly invites me to submit 
a statement to be included in the record of the Joint Committee’s annual hear- 
ings under section 202 of the Atomic Energy Act. Carrying forward the pattern 
of prior years, I should like to take this opportunity to make a current report on 
the nuclear power project being carried out by Yankee Atomic Electric Co. 

The background and development of the Yankee project has been outlined 
in my earlier statements to the committee, both in the section 202 hearings of 
prior years and, more recently, in a statement before the Subcommittee on Legis- 
lation on June 25, 1957, in connection with hearings on appropriation authori- 
zations. 

Briefly, Yankee is a Massachusetts electric company whose stockholders are 
11 New England utility companies supplying over five-sixths of the electrical 
requirements of our six-State region. (Two of the original stockholders, the 
Hartford Electric Light Co. and the Connecticut Power Co., were merged as of 
January 1, 1958.) 

Yankee has undertaken the construction and operation of a 134,000-kilowatt 
nuclear powerplant using a pressurized water-type reactor with stainless steel 
fuel elements containing uranium oxide in pellet form. The plant will be located 
at Rowe, Mass., on the Deerfield River and its entire electrical output will be 
purchased by Yankee’s utility stockholders. 

The Yankee project is one of the first-round projects included in the Atomic 
Energy Commission’s power demonstration reactor program and the Yankee 
research and development assistance contract with the Commission was the first 
to be entered into under that program. The research and development program 
contemplated by the assistance contract is being carried out by Westinghouse 
Electric Corp. and construction of the plant will be carried out by Westinghouse 
and Stone & Webster Engineering Corp. as joint contractors for Yankee. 

During the past year several mileposts have been passed. 

The research and development program which commenced in 1956 is now 
approximately at the halfway point. This program has already provided the 
basic data necessary for the design of the plant, nuclear core and control systems. 
Emphasis in the future will be placed primarily on evaluation and possible 
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improvement of the core design. Test fuel elements have been fabricated and 
critical experiments have been commenced in Westinghouse’s new test facility. 
In addition, work has commenced on fabricating the test equipment necessary for 
radiation damage experiments to be conducted at the materials testing reactor 
commencing in the latter part of the year. 

Construction work commenced late last year upon issuance by the Atomic 
Energy Commission of a provisional construction permit dated November 4, 
1957. This was the first major construction permit issued by the Commission 
after the 1957 amendments to sections 182 and 189 of the act, requiring a prelim- 
inary report of the Advisory Committee on Reactor Safeguards and a public 
hearing. The permit requires Yankee to submit satisfactory evidence of its 
financial resources within a year. 

A construction contract was executed with Westinghouse Electric Corp. and 
Stone & Webster Engineering Corp. on November 15, 1957. Prior to that date, 
engineering designs had been carried well along and orders had been placed 
for all long-delivery items of equipment. Major construction work will com- 
mence this spring. Present construction schedules call for completion of the 
plant and installation of the initial core during the latter part of 1960. 

Incident to the execution of the construction contract, a detailed cost estimate 
was developed, indicating total capital requirements for the project, including 
construction costs and allowances for working capital and the cost of the initial 
core, of $57 million. After preliminary conferences with the Securities and Ex- 
change Commission, which exercises jurisdiction over Yankee’s financing ar- 
rangements under the Public Utility Holding Company Act of 1935, Yankee has 
arranged for the placement of senior securities which will provide permanent 
financing of its estimated capital requirements on substantially the following 
basis: 


5 percent first mortgage bonds__- 2 gs ih Ae SE a $20, 000, 000 


4% percent unsecured nee s..5 i Lee ee ee 17, 000. 000 
Capital stock (to be held by Yankee’s utility stockholders) —.____~_ 20, 000, 000 
TOGO)... Wwe ces ec ee ee eS ee 57, 000, 000 


The details of this financing are now being arranged, following which applica- 
tions will be filed for necessary regulatory approvals. The various interested 
regulatory commissions, which include the New England public utilities com- 
missions, the Securities and Exchange Commission, and the Federal Power 
Commission, in addition to the Atomic Energy Commission, are kept currently 
informed of the progress of the Yankee project. 

Passage of the Price-Anderson bill at the close of the last session of Congress 
and the availability of nuclear insurance through the recently formed private 
insurance pools removed a major obstacle to going forward with the project 
and obtaining permanent financing for the capital requirements involved. The 
present status of the project is such that none of the rather formidable engineer- 
ing and operating problems that lie ahead seems apt to present an insurmount- 
able hurdle to the successful completion of the plant. With reasonably good 
luck we hope to be able to meet our rather tight present construction schedule 
and to have the plant in limited operation in late 1960. 

Yours very truly, 
WILLIAM WEsstTER, President. 

Mr. Toiu. Fourth: Letter dated January 27, 1958, from Irwin L. 
Moore, president of New England Electric System : 


DEAR CONGRESSMAN DurHAM: Thank you for your letter of January 20 and 
for your invitation to express our views before your committee on the various 
problems affecting our activities in the atomic energy field. 

New England Electric System has taken an active interest in the development 
of electricity from atomic energy since Congress first permitted private enter- 
prise to enter this field. Specifically, our activities have been proceeding along 
two lines. 

Our first and more immedite interest in the atomic energy field is in Yankee 
Atomic Electric Co., in the formation of which we took a leading part nd 
in which our subsidiary, New England Power Co., holds a 30 percent interest. 
Excellent progress is being made in all phases of this major demonstration proj- 
ect, which is presently scheduled to be in operation during 1960 barring un- 
foreseen delays. A more detailed and comprehensive report on the progress 
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of this project will be made to your committee directly by Yankee Atomic 
Electric Co., of which our executive vice president, Mr. William Webster, is 
president. 

Second, the New England Electric System’s directors have authorized con- 
struction of a large atomic powerplant to be added to our system in the mid- 
1960’s. Our long-range power supply and transmission planning includes the 
contemplated construction of such a plant in the hope and expectation that such a 
plant will be able to assume very nearly a competitive role versus conventional 
plants by that time. Meanwhile, we are proceeding with the selection of a 
site and are following the progress of reactor development so as to be in a 
position to select the most suitable type and most appropriate contractor by 
approximately 1960. 

The exact timing of this larger plant will, of course, be governed by the rate 
of growth of our load and the size of the conventional additions to our power 
system that are scheduled to come onto the line in the early 1960's. We do 
not anticipate that this timing will be significantly affected by concern over 
the technological progress of the art or the economic outlook as we now see it. 

Sincerely yours, 
IRWIN L. Moore. 


Mr. Torn. Fifth: Statement submitted by Power Reactor Develop- 
ment Co. : 
INTRODUCTION 


This statement is submitted by Power Reactor Development Co. (PRDC) 
for inclusion in the record of the hearings being held by the Joint Committee 
on Atomic Energy during the 2d session of the 85th Congress pursuant to sec- 
tion 202 of the Atomic Energy Act. 

PRDC is a nonprofit Michigan corporation, and is engaged in the design and 
construction of, and will operate, a developmental fast neutron power breeder 
reactor at Lagoona Beach, Monroe County, Mich. 

The Detroit Edison Co. is building and will own and operate conventional 
steam turbine-generator facilities adjacent to the reactor and will pay PRDC 
for steam produced by the reactor. 

Atomic Power Development Associates, Inc. (APDA), a nonprofit New York 
membership corporation, is conducting important programs of research and 
development in connection with the project, which include the purchase, erec- 
tion, and operation of a major component test facility comprising several full- 
size components of the reactor. 

The project was undertaken in response to the power demonstration reactor 
program of the Atomic Energy Commission. The reactor and conventional 
generator facilities together are known as the Enrico Fermi atomic powerplant. 
The plant will have a rated capacity of 100,000 kilowatts (electricity) and 300,- 
000 kilowatts (heat); however, higher capacity auxiliaries are being installed 
to accommodate possible increases in overall capacity at a later stage of 
operation. 

The members of PRDC, all of whom are utility or industrial companies, are 
listed on page 402 of part I of the section 202 hearings held in February, 1957. 


POWER DEMONSTRATION REACTOR PROGRAM CONTRACT BETWEEN PRDC AND ATOMIC 
ENERGY COMMISSION 


PRDC and the Atomic Energy Commission have executed a contract under 
the power demonstration reactor program, effective as of January 1, 1957. The 
contract provides that PRDC will build, own, and operate the reactor at its own 
expense and will furnish to the Commission all research, technical, and operating 
data from the project, as long as it is operated. The contract further provides 
for certain research assistance to PRDC by the Commission not to exceed 
$4,450,000, and for a waiver of use charges for special nuclear material for a 
period ending 5 years after issuance of a facility license. 

The Office of the Comptroller General made a review of the contract, and 
its report was transmitted to Congress on August 9, 1957. The report concluded 
that the contract is within the authority of the Commission and in accordance 
with the purposes of the power demonstration reactor program. The report also 
noted that under the contract the Atomie Energy Commission has broad rights 
for examining and studying the technical aspects of the work, and an adequate 
basis for ascertaining the accuracy of cost data submitted. The contract pro- 
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vides for the examination of the books and records of PRDC, of APDA records 
of work on the project, and of the direct costs of the Detroit Edison Co. in 
connection with the conventional turbine electric generating facilities. 

Since the execution of the contract, PRDC and the contract administration 
personnel of the Commission have been working closely to implement its pro- 
visions. PRDC is submitting reports on a regular basis, pursuant to the pro- 
visions of the contract, to the Chicago Operations Office of the Atomic Energy 
Commission. PRDC has a satisfactory working relationship with the contract 
personnel of the Commission at the Chicago Operations Office in the imple- 
mentation of the contract. 












STATUS OF RESEARCH AND DEVELOPMENT 










During the past year, the research and development phases of the project 
have proceeded very well. This work is going forward simultaneously with 
completion of design and with construction. PRDC has expended $228,936 on 


research and development, of which it expended $216,000 in 1957. APDA, 
which has expended $9,364,832 to date, expended $2,300,000 of that amount in 
1957. (See schedule 1, attached hereto. ) 

During the year, the study of reactor physics and control by simulation tech- 
niques was continued. PRDC has an extensive program of simulator studies 
in which mathematical models of the reactor and various operating conditions 
are simulated on analog computers. This is a very valuable and useful pro- 
gram, and the results of these studies are being incorporated in the design of 
various components of the reactor and in control systems. 

Consultants of PRDC, including personnel of the University of Michigan, are 
continuing to make studies of the environmental characteristics of the site, 
and information being derived from these studies is being integrated into the 
design of the various facilities. The weather tower has now been operating 
since June 1956. The preoperational radiological background survey has been 
initiated and will provide in excess of 2 years’ data on the radiological back- 
ground of the area prior to operation of the reactor. 

Research in connection with the fuel has included the continuation and ex- 
pansion of a program of irradiation of fuel-element samples, and PRDC expects 
shortly to begin irradiation of samples in the sodium reactor experiment (SRE) 
which is operated by Atomics International. The fuel material has proven to be 
satisfactory under the irradiation tests thus far completed. By August of this 
year, a critical experiment should be initiated in the zero power reactor III 
(ZPR-III) which is located at Arco, Idaho, and is operated by the Argonne 
National Laboratory. This experiment will permit verification of calculations 
as to critical mass, control-rod worth, and other nuclear parameters. 

PRDC and APDA have followed with great interest the progress of the fast 
reactor program of the Commission, and appreciate very much indeed the co- 
operation of the various Commission laboratories. PRDC has been particularly 
interested in the redesign of the EBR-I core and in the renewed operation of 
that reactor which began in November 1957. Analyses by PRDC’s consultants 
to the causes of the damage to the EBR-I mark II core in November 1955, in 
common with analyses made by others, indicated that the mechanical design 
of that core, which permitted fuel-element bowing, caused the prompt positive 
power coefficient which resulted during the experiment in the overheating 
and partial melting of the core. The redesigned core, mark III, eliminates the 
possibility of mechanical bowing, and PRDC was extremely gratified to learn 
recently from Dr. Norman Hilberry, Director of the Argonne National Labora- 
tory, that the preliminary conclusions from the initial experiments, including 
operation to approximately 50 percent of power at full to one-third flow con- 
ditions, have indicated that these theoretical conclusions are correct. Dr. Hil- 
berry advised PRDC that both the isothermal temperature coefficient and the 
steady state power coefficient of the reactor are negative; that the new rigid 
core appears to have eliminated the prompt positive power coefficient which 
was observed in the earlier EBR-I core; and that the prompt as well as the 
steady state coefficientsa ppear to be negative. He also advised that oscillator 
studies of the reactor response under severe power-to-coolant flow ratio condi- 
tions show the reactor to be very stable. 

APDA engineers Currently assisting in the conduct of the EBR-I test pro- 
gram have also advised that the use of the oscillator technique at low reactor 
power levels during the preliminary tests has proved to be effective in predicting 
reactor behavior at higher power levels. This is a technique which is proposed 
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to be used in initial nuclear testing of the Enrico Fermi plant and on which 
a great deal of preliminary work has been done. There has never been any 
question of the safety of property conducted oscillator tests, and it is gratifying 
to obtain further experimental verification that the information which is de- 
rived from such tests is reliable. This technique will undoubtedly prove to 
be a valuable one with respect to the technology of all reactor types. PRDC 
will continue to follow these experiments with interest. 

PRDC has also continued studies related to postulated overheating and 
melting of fuel elements, both in the presence and absence of sodium coolant. 
Several experiments have been completed and more are projected for the near 
future. In addition, research on other aspects of the project has continued. 
During the year APDA satisfactorily concluded 15 months of continuous opera- 
tion of a test steam generator unit, and a new unit is now being erected for 
further testing. 


STATUS OF ENGINEERING, PROCUREMENT, AND CONSTRUCTION 


There are approximately 200 engineers engaged full time on various phases 
of the project—by APDA, which is serving research, development, and nuclear 
design functions; Commonwealth Associates, Inc., the architect-engineer: and 
United Engineers & Constructors, Inc., the Construction engineer. In addition, 
a large number of engineers engaged by suppliers of components are working 
in connection with the completion of shop fabrication drawings and overseeing 
construction progress. Specifications for the fuel and blanket elements have 
been prepared by APDA and have been sent to 11 prospective bidders. Seven 
of these companies have indicated an intent to bid and are now preparing their 
proposals, which will be submitted to PRDC by March 1. These proposals will 
cover the fabrication of sufficient fuel for the first 2 years of operation. Speci- 
fications have aiso been prepared by APDA for the steam generators, and 5 
suppliers have indicated their intention to submit bids covering the fabrication 
of the steam generators. These responses are also expected by March 1. Sodium 
pumps and intermediate heat exchangers have been ordered and are being 
fabricated. They will be shipped to the plant this year for installation prior 
to the nonnuclear test facility operation. 

Construction of plant structures has been underway since August 8, 1956. 
Development of the site and erection of a weather tower preceded this by ap- 
proximately 4 months. The construction and nonnuclear test of the reactor 
and associated generating facilities were originally scheduled to be completed 
in December 1959. Recent studies of this construction schedule have indicated 
the necessity for a stretchout of the schedule of about 8 months. This is due 
primarily to a delay in the delivery of the reactor vessel—one of the major 
components of the reactor part of the plant. The vessel is now scheduled to 
be shipped in March of 1958. As a result of this delay, the construction sched- 
ule has been reviewed, and the new estimated completion date is August 31, 
1960, after which will follow a 1-year period of low-to-full-power nuclear test- 
ing. While it is impossible to predict with certitude the accuracy of a con- 
struction schedule for a project such as this, in developing the new schedule 
PRDC had available considerably more experience with respect to the fabri- 
cation of components, and it has taken into consideration possible delays in the 
manufacture of other unique items of equipment. It is believed that the pres- 
ent schedule is a realistic one. 

Significant progress has been made during the past year in the construc- 
tion phase of the project. Figures 1 and 2 provide a photographic comparison 
of the construction status at the site a year ago with that of today. 

Since last year when preliminary foundation work had been completed, the 
steel reactor containment building, 120 feet high and 72 feet in diameter, which 
will house the major reactor components and all systems subject to radioac- 
tivity, has been completely erected and successfully pressure tested at 40 pounds 
per square inch in accordance with the ASME Code. Both the large 150-ton ro- 
tating building crane and a smaller 25-ton crane have been installed in the con- 
tainment building and are now being used in the placing of component parts in 
position. Figure 3 is a paragraph taken inside the containment building. It 
shows foundation concrete for the reactor components complete, the lower sec- 
tion of the primary shield tank in place, and shield wall columns erected. 

The containment building is prepared for delivery of the reactor vessel, which 
is scheduled to be shipped from the Chattanooga, Tenn., plant of the fabri- 
eator, Combustion Engineering, Inc., in March. The vessel, which is shown in 
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the photograph, figure 4, will initially be owned by APDA and be used in the 
component test facility. The shipment of this 100-ton, 38-feet high, and 14-feet 
diameter stainless-steel vessel has presented complex and unique shipping prob- 
lems. These have now been resolved by the construction of a special railroad 
ear which will be taken over a carefully selected route which has been checked 
and cleared of interference. In addition, temporary trestles have been erected 
at the site and a temporary opening has been cut in the building to facilitate 
placing of the vessel, which is the largest component in the plant. The photo- 
graph, figure 2, shows the sodium storage building now under construction. This 
heavily shielded building, which has steel-lined internal walls, will be used 
to store radioactive sodium and will also house the sodium purification equip- 
ment. The sodium building and its sodium system piping will be completed 
for the nonnuclear test program which will be conducted by APDA during 
1959. 

As set out more fully in the separate statement submitted by the Detroit 
Edison Co., that company has completed the construction of an elevated water 
tank which will provide potable water for the plant and storage water for the 
condensate system. The Detroit Edison Co. has also constructed a sewage plant 
and a service building, which are also shown in the photograph figure 2. This 
service building will house potable water treatment equipment and an oilfired 
heating boiler which will serve the entire plant. 


PROJECT EXPENDITURES TO DATE 


Schedule 1 attached to this statement provides a breakdown of expenditures 
in connection with the PRDC project through December 31, 1957, by PRDC, 
APDA, and the Detroit Edison Co. These 3 organizations have actually expended 
a total of over $15,500,000, of which approximately $7 million was spent during 
1957 and the remainder in 1956 and earlier years. The Detroit Edison Co. has 
spent a total of approximately $1,700,000 on the nonnuclear portion of the plant; 
PRDC and APDA together have spent some $4,460,000 for equipment and con- 
struction on the nuclear portion of the plant, and some $9,600,000 on preliminary 
design, research, and development work. 


ESTIMATED PROJECT COST SUMMARY 


The presently projected overall costs of research, development, and construc- 
tion of the Enrico Fermi plant, including $3,702,600 for the estimated value of 
“use charges” to be waived during both construction and operation but ex- 
cluding PRDC’s allowance of $1,175,000 for working capital, total $75,298,482. 
These cost estimates are broken down in greater detail in schedule 2, attached to 
this statement. 

NONNUCLEAR PORTION OF PLANT 


The Detroit Edison Co., which has contracted with PRDC to build, own, and 
operate the nonnuclear conventional turbine-generator facilities, is filing a 
statement for the record of these section 202 hearings. The attention of the 
committee is directed to that statement for information regarding the nonnuclear 
portion of the plant. 

NUCLEAR PORTION OF PLANT 


Total estimated plant costs for the reactor and associated facilities are 
$54,850,000. To this must be added PRDC’s estimated administrative and over- 
head expenses during construction of $2,170,000, giving a total cost estimate 
for the reactor portion of the plant, not including any allowance for working 
capital, of $37,020,000. See schedule 2. 

The figure of $34,850,000 for plant costs corresponds with the figure of 
$31,225,000 previously reported to the Joint Committee. See hearings before the 
Subcommittee on Legislation of the Joint Committee on Atomie Energy on 
authorizing legislation for fiscal year 1958, 85th Congress, 1st session (1957), pp. 
146-47, 448. The previous decision made in the latter part of 1957 to stretch 
out the construction schedule for an additional 8 months has necessarily 
resulted in certain additional plant costs, principally interest and taxes. With 
these adjustments, the original plant cost estimate of $31,225,000 became $31,- 
675,000. Cost experience gained on both construction work and the purchase 
of components during the past year indicated that actual costs on these items 
Were running somewhat less than 10 percent over the detailed construction cost 
estimates of December 1956 In line with this experience, therefore, the esti- 
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mated plant cost figure of $31,675,000 for the present construction schedule 
has been increased by approximately 10 percent or $3,175,000, to give an over- 
all cost estimate of $34,850,000. 

The administrative and overhead ‘expense item of $2,170,000 (schedule 2) 
similarly corresponds with a previously estimated figure of $1,816,000. This in- 
crease results largely from the stretched out construction schedule. Thus the 
estimated costs for the nuclear portion of the plant now total $37,020,000, not 
including PRDC’s allowance of $1,175,000 for working capital. (The figure of 
$43,216,000 given in PRDC’s statement in the 1957 sec. 202 hearings (p. 399) in- 
cluded an allowance of $9 million for research and development expenditures by 
PRDC and APDA and $1,175,000 for working capital for PRDC. The correspond- 
ing total figure on the basis of present estimates, giving effect to the same ad- 
justments for R. & D. expenses and working capital, would be $47,195,000.) 

As noted above bids covering the fabrication of fuel and blanket elements as 
Well as steam generators are due March 1, 1958. In addition, specifications 
covering the reactivity oscillator and sodium pipe shielding are being prepared, 
and bids will be sought shortly. With this additional experience in hand, it is 
anticipated that PRDC’s construction cost estimates will be further revised in 
detail. 

RESEARCH AND DEVELOPMENT 


During the period 1952 through 1956, APDA and predecessor organizations 
expended a total of $7,064,832 on research and development, preliminary design 
work and associated overhead and administrative expenses. In 1956 PRDC simi- 
larly spent $12,936 on research and development. For the period 1957 through 
1960 APDA has agreed to furnish to PRDC additional research and development 
work, which PRDC has valued at $4 million, and PRDC itself has budgeted a total 
of $5 million of such expenditures for the full construction and test period. 
Total research and development expenses of PRDC and APDA combined attribut- 
able to the project will thus total over $16 million. In addition, PRDC’s con- 
tract with the Commission, effective January 1, 1957, calls for up to $4,450,000 
of research and development work to be performed in Commission facilities. 
When this is taken into account, total estimated research and development work 
in connection with the project comes to at least $20,514,832. 


AMOUNT OF USE CHARGES TO BE WAIVED 


PRDC’s contract with the Commission provides for the waiver of use charges 
for special nuclear material for a period ending 5 years after the date of PRDC’s 
facility license. On the basis of its present construction and operating schedule, 
this date would be approximately August 31, 1960, so that the waiver period 
would terminate August 31, 1965. The estimated amount of use charges waived 
during construction and 1 year of low-to-full power test operation is $1,169,400, 
while the use charges waived for the operating period are $2,533,200. These total 
$3,702,600 and are unchanged from the estimate furnished to the Joint Committee 
by PRDC and the Commission last year. See hearings before the Subcommittee 
on Legislation of the Joint Committee on Atomic Energy on authorizing legisla- 
tion for fiscal year 1958, 85th Congress, Ist session (1957), pp. 445-446, 653. 


FINANCING ARRANGEMENTS 


It will be seen by reference to schedule 2 that PRDC’s total projected expendi- 
tures on construction and research and development total $39,020,000. (Reactor 
plant costs of $37,020,000, less $3 million of equipment and devices to be furnished 
by APDA, plus $5 million of research and development work to be paid for by 
PRDC.) If to this is added an allowance of $1,175,000 for working capital, 
PRDC’s financial requirements total $40,195,000 for the construction and test 
period ending August 31, 1961. PRDC has successfully concluded definitive 
arrangements to meet these anticipated requirements. 

Firm commitments were made in 1956 by PRDC’s member companies and their 
affiliates for the contribution to PRDC of $23,540,000 in the period 1956 through 
1960. During the past year URDC received additional firm contribution commit- 
ments from its utility member companies and their affiliates for additional con- 
tributions to be made in the year 1961 in the amount of $3,908,000. In addition, 
all necessary guaranty agreements have been executed and PRDC’s loan agree- 
ment of October 30, 1956, with a group of New York banks headed by J. P. Morgan 
& Co., Ine., providing for the loan to PRDC of $15 million, is in full force and 
effect ; as of February 1, 1958, a total of $8 million had actually been taken down 
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by PRDC in accordance with the terms of this loan agreement. Accordingly, 
PRDC’s firm contribution and loan agreements provide it with resources of 
$42,448,000, with which to meet total anticipated requirements for the period 
ending August 31, 1961, of $40,195,000. In addition, APDA’s agreement to fur- 
nish PRDC at least $7 million of research and development services and equip- 
ment to be incorporated in the reactor is, of course, still in effect. 

During 1957, PRDC received a ruling from the Internal Revenue Service that 
contributions received from its member companies do not constitute income to 
PRDC under the Federal income tax laws. Accordingly, PRDC will have no 
taxable income during its construction and test period and will, therefore, be 
subjected to no income tax liability during this period. During its subsequent 
projected 10-year operating period, however, PRDC has made provision for 
Federal income tax payments. See testimony in hearings before the Subcom- 
mittee on Legislation of the Joint Committee on Atomic Energy on authorizing 
legislation for fiscal year 1958, 85th Congress, Ist session (1957), pages 447— 
450. 

CONSTRUCTION PERMIT PROCEEDINGS 


PRDC’s original application for license under section 104 b. of the Atomic 
Energy Act of 1954 was filed with the Atomic Energy Commission on January 6, 
1956. On August 4, 1956, the Commission issued to PRDC a construction permit 
on a provisional basis. The permit provided that its conversion to a license was 
subject to submission of a final hazards summary report which would adequately 
demonstrate the safety of the reactor as finally designed and built. Continua- 
tion of the construction permit was conditioned upon the submission by PRDC 
within 12 months of further proof of its financial resources and qualifications. 
This period was subsequently extended pending the decision of the Commission 
in the proceedings described below. 

On August 31, 1956, within 30 days of the issuance of the provisional construc- 
tion permit, several labor unions and a number of the individual officers of those 
unions filed a petition to intervene and to oppose the issuance and continuation 
of the construction permit, contending that the requisite showing of safety and 
of financial qualification had not been made. They requested that the construc- 
tion permit which had been issued on August 4, 1956, be suspended. 

In an order entered on October 8, 1956, the Commission found that no public 
hazard could be created by activities authorized by the provisional construction 
permit, and accordingly denied the intervenors’ request to suspend it pending 
further proceedings. The Commission granted the intervenors’ request for 
hearing, however, and set the matter down for a formal hearing on the issues of 
safety of operation and financial qualification before a hearing examiner, the 
Honorable Jay A. Kyle. 

The hearing was formally opened for the taking of evidence on January 8, 
1957, and with adjournments from time to time continued until August 7, 1957. 
In the course of the proceeding the testimony of some 17 witnesses was taken. 
The record, which comprises a total of about 6,300 pages of material, was cer- 
tified to the Commission by the examiner on November 22, 1957, and the last 
briefs were submitted to the Commission on November 29. The matter is pres- 
ently pending before the Commission. 

PRDC believes that it has more than met the burden of proving all facts 
needed to sustain the continuation of its construction permit. No witness testi- 
fied that he thought that presently available information indicates that fast 
reactors generally or the proposed PRDC reactor specifically is inherently un- 
stable, unreliable, or unsafe. On the contrary, all 10 of the expert physicists 
and engineers who testified for the various parties to the proceeding with respect 
to fast reactor technology and engineering (including several members of the 
Advisory Committee on Reactor Safeguards) were of the opinion that, while 
further verification of safety must be had before operation at power, the research 
and test programs underway and proposed will probably provide such verification 
by the time the reactor is completed. 

As noted above, an important part of this experimental verification has since 
been obtained from the initial experiments with the Mark III core on EBR-I, 
which Dr. Hilberry has described as indicating that the positive power coefficient 
has been eliminated. 

A more detailed summary of PRDC’s position in the pending construction-per- 
mit proceedings is set forth in the supplemental statement of Robert W. Hartwell, 
included in hearings before the Subcommittee on Legislation of the Joint Com- 
mittee on Atomic Energy on Authorizing Legislation, 85th Congress, Ist session, 


1957, pages 633-639, and in the briefs filed by PRDC with the Commission. 











534 ATOMIC ENERGY INDUSTRY 


OTHER MATTERS 
INSURANCE 


PRDC in common with all others in the field of atomic energy was pleased 
at the passage of the Anderson-Price amendment by the last session of Congress, 
to provide indemnity insurance in excess of that which is commercially avail- 
able. PRDC has filed an application with the private insurance industry for 
insurance on its reactor, and the insurance engineers are now working with 
PRDC personnel. After these arrangements have been completed, and prior to 
operation, PRDC will seek an indemnity agreement with the Commission as 
contemplated by the Commission’s tentative regulations issued under the Ander- 
son-Price amendment. 


RELATIONSHIP WITH THE UNITED KINGDOM AND BELGIUM 


During the latter part of the past year PRDC and the Societe Belge Pour 
L’Industrie Nucleaire entered into a contract, providing for mutual exchanges 
of information which is now being carried out. Representatives of PRDC have 
also recently visited the United Kingdom Atomie Energy Authority facilities in 
Great Britain, including Calder Hall and the Dounreay installation where the 
British are constructing a fast breeder reactor which is scheduled to go eritical 
later this year. British data with respect to the Dounreay reactor are currently 
being made available to PRDC through the Commission. 


PERSONNEL TRAINING 


During the year PRDC also initiated the training of some of the future 
operating and maintenance personnel of the plant. A plant superintendent and 
two maintenance engineers are now in training at operating reactors. 


CONCLUSION 


There can be no question but that the fast breeder reactor is one of the most 
promising types for the eventual development of electric power from nuclear 
fission on a commercially feasible basis. Dr. Hans Bethe, one of the greatest 
authorities in this field, said in his testimony in the proceedings before the 
Atomic Energy Commission (NT 11): 

“The expeditious construction of a full-scale breeder is in my opinion an 
essential step in any large-scale program of developing economically feasible 
nuclear power.” 

The fact that the British have given such high priority to the fast breeder 
reactor now being completed at Dounreay, Scotland, that the Belgians are 
actively at work to develop such a project, and that the Russians are reported 
also to have a reactor of this type underway, are further indications of the 
importance to the United States of progressing as rapidly as possible in this 
field. The PRDC reactor and the Commission’s experimental breeder reactor 
No. II (EBR-II) together constitute the principal American projects in this 
category. These two projects are complementary, and each is essential if we 
are not to fall seriously behind other nations in this field. As Dr. Norman 
Hilberry, director of Argonne National Laboratory, described it in his testi- 
mony in the proceedings before the Commission (NT 39-40) ; 

“The PRDC reactor is designed to demonstrate the production of as nearly 
economically competitive power as is possible, and to do so with as few deviations 
as possible from EBR-I proven principles and technologies. EBR-II, on the 
other hand, is designed as an engineering test facility; it is a tool for the 
scientist and engineer, not primarily a power production installation.” 
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In other words the PRDC reactor is designed to demonstrate the feasibility of 
utilizing a fast breeder reactor in the day-to-day production of electric power 
on a substantial scale. EBR-II, on the other hand, is an advanced reactor 
experiment which will test further steps in sodium-cooled fast reactor technology, 
and will go forward with the full plutonium fuel cycle, including pyrometallurgi- 
eal reprocessing. 

PRDC is mindful of its responsibilities in this important area. Its manage- 
ment includes responsible senior officers of important public-utility and other 
business enterprises, including competent engineers and physicists. Public 
safety has been and will continue to be of prime concern to this management 
as well as to its consultants. The PRDC management fully recognizes that 
before it can operate its reactor it must not only be satisfied itself but must 
affirmatively demonstrate to the satisfaction of the Commission that no credible 
accident can result in radioactive hazard to the public. It also recognizes that 
the primary objective of the project, to make progress toward demonstrating 
the economic feasibility of using nuclear power to generate electricity, can only 
be accomplished if public safety is and remains of prime concern. Adequate 
assurance of safety will certainly never be sacrificed to economy or expediency. 

As noted above, progress in all phases of the project has been significant 
during the past year. Construction at the site and fabrication of components 
has progressed very well, as have the research and development programs. 

PRDC and its member companies appreciate the opportunity which has been 
given to them of utilizing this means of making a genuine contribution to the 
peaceful application of atomic energy and to the maintenance of world leader- 
ship of the United States in this field. 

Respectfully submitted. 

PowER REACTOR DEVELOPMENT CO., 
By WALKER L. CIsLErR, President. 
(The schedules referred to follow :) 





ScHEDULE 1.—Enrico Fermi plant expenditures to date by the Detroit Edison Co., 
Power Reactor Development Co., Atomic Power Development Associates, Inc. 


Prior to 1957 | During 1957! Total 
Nonnuclear portion of plant: Plant expenditures by the 
Detroit Edison Co $1, 001, 212 $709, 500 $1, 710, 712 
Nuclear portion of plant 
Plant expenditures by PRDC (construction work in 
progress, archite. t-engineer, net loan interest and 
commitment fee) 387, 015 1, 955, 500 2, 342, 515 
Plant and major components test facility expenses by 
APDA 108, 940 1, 200, 000 1, 308, 940 
PRDC administrative and overhead expenses 222, 562 593, 000 815, 562 
Total plant, PRDC overhead and test facility expenses 718, 517 3, 748, 500 4, 467, 017 
Research and development 
Research and development expenses by PRDC 12, 936 216, 000 228, 936 
Research and development expenses by APDA (attrib- 
utable to the PRDC project . 7, 064, 832 2 2, 300, 000 9 


, 364, 832 
Total research and development expenses by PRDC 
and APDA 7.077, 768 


_ ty 


to 


516, 000 9, 593, 768 


Total. 8, 797, 497 6 


. 974, 000 ( 15, 771, 497 


1 1957 figures approximate; audited figures not yet available. 


2 In addition, APDA had approximately $470,000 of administrative expenses in 1957 attributable to work 
done for PRDC. 


Note.—Schedule 1 of statement submitted by Power Reactor Development Co. at an open hearing before 
the Joint Committee on Atomic Energy, Mar. 4, 1958, 
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SCHEDULE 2.—Estimated overall cost summary, Enrico Fermi plant 


j PRDC APDA Detroit AEC Total 


Edison | | 
Nonnuclear portion of plant: 
Site and development. $925, 000 $925, 000 
Structures and equipment 12, 976, 000 12, 976, 000 
Interest during construction 160, 000 160. 000 
Total 1 14, 061, 000 1 14, 061, 000 


Nuclear portion of plant: 

Plant costs, including fabrica- 

tion of initial core and blanket 
elements (PRDC and APDA) $31,850,000 | 2 $3, 000, 000 34, 850, 000 

PRDC administrative and over- 

head expenst s during construc- 

tion ind testing (through 
Aug. 31, 1961 2, 170, 000 2, 170, 000 


Total_- 3 34, 020, 000 2 3, 000, 000 37, 020, 000 


Research and development 
By APDA-PRDC, 1952-56 12, 936 7, 064, 832 7, 077, 768 
By APDA-PRDC, 1957-60 4, 987, 064 2 4, 000, 000 8, 987, 064 
By AEC in Commission facil- 
ities__ $4, 450, 000 4, 450, 000 
Total 5, 000, 000 211, 064, 832 4, 450, 000 20, 514, 832 
Amount of use charges waived 
Construction and test period, 
1958-Aug. 31, 1961 1, 169, 400 1, 169, 400 
Operating period, Sept. 1, 1961- 
Aug. 31, 1965 2 | 2,533,200 | 2,533, 200 
Total.- 3, 702,600 | 43, 702, 600 
Grand total _- | 39,020,000 | 214, 064, 832 14, 061,000 | 8, 153, 000 75, 298, 432 
1 This estimate is being revised. See separate statement submitted by the Detroit Edison Co. 
2 These figures represent the minimum contribution committed to be made by APDA; in fact total 





APDA contributions are expected to be in excess of these figures. 

3 These figures do not include an allowance for working capital for PRDC of $1,175,000. 

4 By the terms of the AEC-PRDC contract, effective Jan. 1, 1957, use charges for special nuclear material 
are waived for the period ending 5 years after the date of PRDC'’s facility license. On the basis of its present 
schedule, this date would be Aug. 31, 1960, so that the waiver period would terminate Aug. 31, 1965, 


Nore.—Schedule 2 of statement submitted by Power Reactor Development Co. at an open hearing before 
the Joint Committee on Atomic Energy, Mar. 4, 1958. 








Mr. Touu. Sixth: Letter to Chairman Durham, dated February 27, 
1958, enclosing statement for the record, from Mr. N. A. Cocke, presi- 
dent of the Carolinas Virginia Nuclear Power Associates, Inc. 


CAROLINAS VIRGINIA NUCLEAR POWER ASSOCIATES, INC., 
Charlotte, N. C., February 27, 1958. 
Hon. Car. T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D. C. 

DEAR CONGRESSMAN DURHAM: Herewith you will find a copy of a statement 
on behalf of Carolinas Virginia Nuclear Power Associates, Inc., which I am today 
mailing Mr. Ramey for inclusion in the record of the hearings of your committee. 
I wish to particularly direct your attention to the comment on page 4 with 
respect to an amendment of the Holding Company Act which would make possible 
a joint effort such as that involved in the Carolinas Virginia Nuclear project 
without exposing the companies participating in the effort to the burdens of 
the Holding Company Act. We sincerely hope that legislation may be adopted 
which will correct the handicaps imposed by existing law. 

I am sure that you will be glad to know that we seem to be in substantial 
agreement with the staff of the Commission on our proposal. As you will see 
from my statement, we are having to spend a great deal more money than we 
had originally anticipated. 

With kindest personal regards, I am 

Sincerely yours, 
N. A. Cocke, President. 
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STATEMENT BY N. A. CocKE, PRESIDENT, CAROLINAS VIRGINIA NUCLEAR 
PoWER ASSOCIATES, INC. 


In February of last year Carolinas Virginia Nuclear Power Associates, Inc., 
filed with your committee a statement reviewing its plans and preparations for 
construction of a nuclear powerplant. (As was pointed out in our previous 
statement, CVNPA is a nonprofit corporation organized by Carolina Power & 
Light Co., of Raleigh, N. C.; Duke Power Co., of Charlotte, N. C.; South Carolina 
Hlectric & Gas Co., of Columbia, 8. C.; and Virginia Electric & Power Co., of 
Richmond, Va. These companies presently constitute the membership of Caro- 
linas Virginia Nuclear Power Associates.) At that time we had executed a 
contract with Stone & Webster Engineering Corp. for engineering consultation, 
design, and supervision, and were negotiating with General Nuclear Engineering 
Corp. for their services as nuclear consultants. Subsequently, a contract was 
made with General Nuclear Engineering Corp. and also a contract was made 
with Westinghouse Electric Co. for the design and construction of the reactor 
for our plant. 

Research and investigation were undertaken and completed as rapidly as 
possible for the preparation of a proposal to be made to the Atomic Energy 
Commission. In August of 1957 we tiled this proposal with the Commission. Our 
proposal contemplates the construction of a prototype plant having a nominal 
gross electrical capacity of 19,000 kilowatts. The reactor for the proposed plant 
is to be a vertical pressure tube prototype, moderated and cooled with heavy 
water and fueled with uranium with an equivalent enrichment of approximately 
2 percent. It is contemplated that the plant will verify the development and 
research program and furnish data for the evaluation of a future plant of 200 
megawatts capacity or larger. We anticipate that the proposed prototype de- 
sign, if proved successful, can be applied to a larger-scale reactor, fueled with 
normal uranium. The proposed plant would be constructed in response to the 
third invitation of the Atomic Energy Commission under its power demonstra- 
tion reactor program and our proposal contemplated completion of the plant 
by June 30, 1962. 

The site of the proposed plant is adjacent to the Parr Shoals steam plant of 
the South Carolina Electric & Gas Co., approximately 25 miles northwest of 
Columbia, S. C., on the Broad River. By locating our plant at this point we plan 
to use the existing turbine and generating facilities and thereby reduce the 
cost of the construction of the proposed prototype. 

Negotiations have been in progress with the Atomic Energy Commission since 
the proposal was filed in August and it is believed that we are now in substantial 
agreement with the staff of the Commission with respect to our proposal. At 
the insistence of the staff of the Commission we have increased our estimated 
commitment in connection with the proposed plant by over $5 million. Presently, 
the cost of the project to CVNPA, Inc., including plant construction, financing, 
and 5 years operating deficit, is estimated to be in excess of $26 million. By 
agreement between the four companies comprising the membership of CVNPA, 
Inec., this cost will be shared in the following proportions: 


Percent 
ROO  POWCE a cies cite enn ibe eee eee 34 
Virginia. Blectric Power Co... <..cnsiscaninmeieen See eee 3314 
Garolina Power. &@ Light Ces... .cisanncumiaens ce eee 20 
South Carolina Hlecttic & Gast O0s1...ccaccmeensoest ie eee 12% 


The $5 million additional cost assumed by us in excess of the cost indicated 
in our proposal is made up of 3 items. Our proposal contemplated that the 
Atomic Energy Commission would bear the cast of fabricating the first core 
but the staff has insisted that we assume this cost. It was our thought that the 
preparation of the first core should properly be treated as a reSearch and de- 
velopment expenditure as the production of our plant will not be for commercial 
purposes. While it is true that the steam produced by our reactor will be used 
for production of electricity which will be sold to the public, the fact is that the 
cost of producing this steam is greatly in excess of the cost of producing such 
steam by other means. This steam is being used for the production of clectricity 
as a means of measuring the capabilities of the reactor and in connection with 
the experimental development of the reactor. The entire project is for experi- 
mental purposes and could not be undertaken as a commercial venture. 

The second item of the increased cost which we have assumed is that the staff 
has insisted that we agree to operate the plant for 5 years instead of for 3 years 
as we proposed. We felt that the plant could be adequately tested in 3 years. 
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The third item constituting the increased cost which we have assumed is the 
rental of heavy water in the amount of approximately $420,000. The Atomic 
Energy Commission informed us that it does not have the authority to waive 
rental of heavy water at the present time. We understand that consideration 
may be given to granting the Atomic Energy Commission authority to waive 
use charges for heavy water. We urge that this authority be granted. 

In my statement filed last year, I mentioned two items then before Congress. 
The first was the matter of castastrophe-insurance protection with respect to 
which legislation has been enacted. The second item which I mentioned was the 
application of the Holding Company Act to companies participating in joint 
efforts such as that of Carolinas Virginia Nuclear Power Associates, Inc. I 
pointed out that none of the companies now members of CVNPA are subject to the 
Holding Company Act and that under the rules of the Securities and Exchange 
Commission, they will not become subject to the Holding Company Act so long 
as CVNPA merely produces steam which is sold for the generation of electricity. 
This, however, is not a satisfactory situation and can be objectionable in our 
operations. We respectfully suggest that Congress give careful consideration 
to legislation of the type contemplated by Senate bill 2552 which is presently 
pending before the Committee on Interstate and Foreign Commerce. 

On behalf of myself and also on behalf of the companies which are members 
of Carolinas Virginia Nuclear Power Associates, Inc., I wish to again express 
our sincere appreciation for the opportunity to review the progress of our under- 
taking. We feel sure that your committee would like for our project to get 
underway and we assure you that we are anxious to proceed. We hope that at 
an early date we will have final approval of our proposal and will be able to 
complete a contract with the Atomic Energy Commission for our plant. 


Mr. Ton. Seventh: Letter dated February 25, 1958, from EF. W. 
Morehouse, vice president of the General Public Utilties Corp. : 


Hon. Cari T. DURHAM, 
Chairman, Joint Conmittee on Atomic Energy, 
Congress of the United States, Washington, D.C. 

DEAR CHAIRMAN DurnNAM: This letter is submitted in response to your com- 
munication of January 20, 1958, inviting the General Public Utilities Corp. to 
submit a statement in connection with the current section 202 hearings. This 
statement will bring up to date our previous letters, including the latest dated 
September 12, 1957, reporting on our atomic-energy activities. 

As previously reported, General Public Utilities Corp. owns, in addition to 
domestic electric utility subsidiaries in Pennsylvania and New Jersey, the 
Manila Electric Co., in the Philippines. Because this foreign subsidiary uses 
fossil fuel costing about 114 times the present highest level of fuel costs in our 
domestic system, and therefore could be expected to be the earliest place among 
our properties where a nuclear powerplant might be economically justifiable, 
our principal efforts up until the last few months were directed toward deter- 
mining the feasibility of installing a nuclear powerplant on the Manila system. 
Following preliminary studies and discusssions with equipment mannfacturers, 
we invited proposals for the installation of a 60 electric megawatt nuclear 
powerplant in Manila. During the year just past, General Public Utilities Corp. 
completed an evaluation to the extent considered necessary of the two proposals 
which we received, both for water-type reactors. As explained in more detail 
in our letter of September 12, 1957, and accompanying report, we concluded that 
acceptance of either proposal received could not possibly be economically 
feasible. Not only was capital investment for a nuclear powerplant at least 
three times that for a conventional fuel plant in Manila, but no immediate savings 
in fuel costs were expected to be realized and possible fuel-cost savings in the 
next decade from the use of nuclear fuel were insufficient in amount and too 
conjectural to make the project at all feasible. 

As a result of our evaluation study of the Manila nuclear powerplant proposal, 
we have reexamined and refocused our thinking with respect to our participa- 
tion in the development of nuclear power technology. 

While we have concluded that the Manila project is not feasible at the present 
time, we share the conviction of others that there are promising long-run pros- 
pects for technical improvements and cost reductions in water-type reactors. 

These improvements and cost reductions seem to us most likely to come about 
in the next few years through simplification in design and equipment, through 
increases in heat output. and through fuel use and handling economies. We he- 
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lieve these will in turn be made possible in large measure through actual operat- 
ing experience, and the water-type reactor is the earliest type likely to afford 
such experience. 

Therefore, we have during the last few months been exploring in detail with 
equipment manufacturers the feasibility of adding a small water-type nuclear 
reactor at our Saxton, Pa.. power station, and of “hooking on” the reactor to 
the existing steam turbo-generators. The hook-on concept has the immediate 
udvantage of reducing total investment by eliminating the need of purchasing 
new electrical generating equipment. It also has the advantage that continuity 
of station operation can be maintained through the use of existing steam- 
generating facilities whenever it becomes necessary or desirable to shut down 
the nuclear reactor Ve will not have to place the same emphasis on continuity 
of operations of the reactor that would be necessary in a large-scale nuclear 
plant. Also, we believe that it should be possible to keep our reactor and 
wuxiliary equipment to a minimum and within a practical cost range. By limit- 
ing the size and scale of investment so that the hook-on reactors can be considered 
as an experimental and expendable plant devoted to the development of the art, 
we can afford to push it to the limits of performance consistent with safe opera 
tions, and in this way shonld be able in a relatively short time to obtain data 
which will be important in the design of new reactors as well as in the operation 
of large plants already under construction. 

This approach to the development of atomic power has a number of attractive 
features. Some of these are 

1. It is dedicated primarily to the advancement of the art and not at the 
generation of large quantities of energy. 

2. It provides a means whereby a utility can make an early contribution 
to reactor development and at the same time gain valuable practical experi 
ence for itself as well as others. 

3. It concentrates on the stepwise development of the water reactor 
through actual experience, and is aimed at the determination of the capabil 
ity of this type of reactor, primarily by exploring potential improvements in 
reducing fuel costs. 

$. It provides a versatile and flexible facility available for determining, 
under actual operating conditions, performance limitations. 

While General Public Utilities Corp. and its subsidiaries will guin valuable 
experience in the operation, maintenance, and the general probleims of designing 
and building a nuclear reactor, the project would also contribute to reactor de- 
velopment. General Public Utilities Corp. necessarily looks to the reactor de- 
signer and manufacturer for technical ideas and judgments about the details of 
greater design and operation and about the contribution which the project can be 
expected to make to reactor technology. Therefore, General Public Utilities 
Corp. considers it essential that a competent reactor designer and manufacturer 
be found who regards the project as an important and integral part of his own 
plans for the development of the art, and who will agree to participate techni- 
cally and financially in the project on a joint basis. 

General Public Utilities Corp.’s detailed exploration of this project with sev- 
eral manufacturers is continuing but it will be some months before these in- 
vestigations are concluded and we can determine whether or not the project 
will justify the substantial financial commitment which would be required of 
General Public Utilities Corp. If the General Public Utilities Corp.’s manage- 
ment succeeds in its present efforts to develop a worthwhile project, we shall 
promptly submit it to our board of directors for consideration. We have al- 
ready advised our board that while we are not yet in a position to submit 
firm estimates to them for either capital or operating expenses, it is hoped that 
when negotiations are completed the financial dimensions of the capital invest- 
ment in General Public Utilities Corp.’s share of the program will be below Ss 
million spread over several years. We have also advised our board that we re- 
gard the $8 million ceiling figure as bearing a reasonable relationshiy> to our 
capital structure. 

As in the past, we will keep the joint committee advised of developments in 
our plans. 

Sincerely yours, 

KE. W. Morenouse, Vice President. 








540 ATOMIC ENERGY INDUSTRY 


Mr. Toxiu. Eighth: Letter dated February 4, 1958, from John P. 
Gallagher, director of utilities, city of Piqua, Ohio. 


Subject : Your letter of January 20, 1958. 


Congressman Cari T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
House Office Building, Washington, D. C. 

Dear CoNGRESSMAN: Thank you for your letter of the captioned date. 

The writer has no specific comments to make on the general topics suggested 
for discussion at this time. 

In connection with the progress of contract negotiations between AEC and 
the city of Piqua relative to the installation of an organic moderated reactor 
at Piqua, these negotiations appear to be progressing on a reasonable basis and 
no particularly difficult problems appear to exist with respect to this specific 
contract. 

Present delays in the completion of the contract appear to be chargeable to 
certain problems being encountered between AEC and Atomics International 
with respect to the contract for design and construction of the reactor. It 
is the writer’s understanding that the basic problems involved concern patent 
clause requirements and proprietary rights to detailed design of the reactor. 

It is also my understanding that this subject is under discussion currently 
between representatives of AEC and Atomics International. 

It is the writer’s opinion that very serious problems may exist in attempting 
to arrive at a solution satisfactory to both AEC and Atomics International 
without disturbing the present price structure of the design and construction 
phase of the proposal. 

It appears to the writer that the problem which is involved in this particular 
contract is one which could seriously affect various other contracts in the 
civilian atomic power development program, and hence, is worthy of your con- 
sideration. 

Very truly yours, 
JOHN P. GALLAGHER, 
Director of Utilities. 


Mr. Toiu. Ninth: Letter date February 27, 1958, from F. H. King, 
manager of the city of Holyoke, Mass., Gas and Electric Department, 
forwarding a statement dated F ebruary 18, 1958: 


Mr. JAMEs T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Capitol Building, Washington, D. C. 
DEAR Mr. RAMEY: I have received your letter of February 20, 1958, concerning 
a statement for the record for the hearings on the Joint Committee on Atomic 
Energy. 
Accordingly, I am submitting attached hereto three copies of a statement 
prepared by the signatory officials of the Department. 
Thanking you for your cooperation in this matter, 
Yours very truly, 
GAS AND ELECTRIC DEPARTMENT, 
F. H. Kine, Manager. 


Fesruary 18, 1958. 

To the Joint Committee on Atomic Energy, Congress of the United States 

GENTLEMEN : The following statement is in response to your invitation dated 
January 20, 1958, for comments in connection with the section 202 hearings. 

The city of Holyoke Gas and Electric Department is a municipal corporation 
owning and operating its own gas and electric plant subject to the provisions of 
the general laws of the Commonwealth of Massachusetts. Holyoke was one of 
the seven proposers that submitted proposals to the Atomic Energy Commission 
under the second round of the power reactor demonstration program. Holyoke’s 
proposal (contemplating the construction and operation of a closed-cycle gas- 
cooled reactor) was rejected by the Commission as a basis for negotiation on 
the grounds that the proposed concept was too technically advanced. However, 
despite the rejection of its proposal, the interest and concern of Holyoke in the 
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atomic energy industry, and particularly in that phase of the industry pertain- 
ing to the development of small nuclear power plants, has continued. 

In this statement, therefore, the undersigned officials of the Holyoke plant 
desire to express to the committee their views with regard to the particular 
problem of small power reactor development. 


I. PRESENT STATE OF DEVELOPMENT OF SMALL REACTOR POWERPLANTS 


More than 2 years have passed since the Atomic Energy Commission first 
issued its invitation for proposals in the second round of the power demonstra- 
tion reatcor program. The second round of the program was devoted to the 
development of small nuclear powerplants (5,000 to 40,000 kilowatts). 

As of the present date, it is understood that no construction has been under- 
taken nor has any contract been executed contemplating construction of a 
reactor pursuant to the program and that of the seven original proposals, only 
two remain in the process of negotiation. However, despite what appears to 
be a complete lack of progress, the Atomic Energy Commission has taken the 
position that the second round of the program is closed, and that no further 
proposals can be accepted thereunder. 


II, DESIRABILITY OF DEVELOPMENT OF SMALL NUCLEAR POWERPLANTS 


It is the contention of the officials of the Holyoke plant that the public interest 
requires the prompt development of small nuclear powerplants. This convic- 
tion is based on several considerations. 

(a) At the present time there are in existence throughout the country many 
municipalities and rural coperatives owning and operating their own electric 
plants. The interests of these plants demand that they have the opportunity 
to share in the benefits to be derived from the atomic age. Such plants, how- 
ever, are typically small in size, and therefore require relatively small generating 
facilities for their purposes. Plants of this type, by their very nature, are not 
usually adapted to take advantage of the development of large nuclear power- 
plants, but must, of necessity, rely upon the development of plants of small 
capacity. 

It is therefore submitted that the interests of this substantial segment of the 
existing electrical industry, require the development of small nuclear power- 
plants. 

(vb) There is a great advantage to be gained from the development and opera- 
tion of relatively small nuclear powerplants in the event of a national emergency. 
It seems obvious that under modern conditions, the national defense would re- 
quire that power sources be widely dispersed and not concentrated in a few 
areas where they would be susceptible to immediate enemy attack. Further- 
more, it seems apparent that the ultimate replacement of present small conven- 
tional generating plants with small nuclear generating plants would provide 
relief to the national transportation system which would be most desirable in 
time of war. It therefore seems clear, that the development of small nuclear 
power reactors is required in the interests of national defense. 

(c) It should also be suggested that the development of small nuclear power- 
plants would assist materially in the development of isolated areas throughout 
the country where transportation is a major item of expense. A small nuclear 
powerplant would provide a means of supplying such areas with an economically 
feasible power supply. 

It is therefore submitted that the development of a small nuclear power re- 
actor would prove to be of great assistance in the development of our natural 
resources. 

(d) It also seems evident that a small nuclear powerplant, once satisfactorily 
developed, would find a ready and valuable foreign market, and assist materially 
in aiding presently lagging United States foreign prestige. A small and com- 
pact plant, capable of exportation, could provide a source of electric power which 
would be economically attractive to those foreign countries that do not possess 
their own supply of conventional fuels. 

For these reasons, it is therefore submitted that the development of such a 
small nuclear powerplant is also in the interests of the national economy. 
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Itt. THE THIRD ROUND OF THE POWER REACTOR DEMONSTRATION PROGRAM IS NOP 
SUITABLE FOR THE DEVELOPMENT OF SMALL POWER REACTORS BY MUNICIPALITIES 
AND RURAL COOPERATIVES 


At the present time the only program under which the Atomic Energy Com- 
mission will accept proposals for the development of nuclear powerplants is the 
so-called third round of the power reactor-demonstration program. 

Whatever may be the merits of this particular phase of the program, it seems 
clear that this “round” is not suitable for the development of small nuclear 
power reactors by municipalities or rural cooperatives. 

The principal obstacle to the development of small nuclear powerplants under 
the third round is the provision contained in the Commission’s invitation that 
no part of any payments made by AEC under contracts executed pursuant to the 
invitation, may be used to defray any part of the capital costs of the proposed 
reactor. (See Fact Sheet for Power Demonstration Reactor Proposals, issued 
under third invitation, par. TC.) 

It seems obvious that proposals for the construction of small power reactors, 
can only be expected to come from small existing electric utilities. The eco- 
nomics of the electrical industry is such that large electric utilities cannot be 
expected to be interested in the construction of small plants. Large utilities 
would probably be interested in small reactors only insofar as they would serve 
as prototypes for larger plants. 

It also seems obvious that the costs of construction of the first plant of any 
particular design will far exceed the costs of construction of subsequent copies 
of that plant. Therefore, a utility that would undertake to build the first of 
any such plants would necessarily place itself in an unfavorable competitive 
position, unless it were assured of a means to recoup the excess costs of con- 
struction in consideration of its undertaking. 

The provision of the AEC invitation prohibiting any recovery of such excess 
costs is therefore an effective bar to active participation in the program by a 
small utility. It follows that the provision is also an effective bar to the 
development of small power reactors. 

It appears that this provision is probably based upon an interpretation of 
the Atomie Energy Act of 1954. Paragraph 9F of the Fact Sheet for Power 
Demonstration Reactor Proposals, issued with the third-round invitation, pro- 
vides as follows: 

“Attention is called to the fact that the Commission is prohibited by section 
169 of the Atomic Energy Act of 1954 from providing funds to be employed 
in the construction or operation of a licensed facility except as such funds are 
provided pursuant to an arrangement for research and development assistance.” 
It should be noted, however, that the provision constitutes a distinct departure 
from the policy announced by the AEC in the previous two rounds of the pro- 
gram, under which the Commission considered financing all or part of the 
nuclear portion of the proposed plants, maintaining title to the parts so financed. 

It is submitted that the construction of a nuclear power reactor is in itself 
an exercise in research and development (where a similar plant has not been 
previously constructed), and that the provisions of section 169 of the Atomic 
Energy Act were not intended to prohibit the Commission from helping to de- 
fray the costs of such construction. 

It is further submitted that the provision of the third-round invitation pro- 
hibiting the use of AEC payments to defray costs of construction is both an 
unnecessary and unrealistic obstacle to small power reactor development. 


IV. CONCLUSIONS AND RECOMMENDATIONS 


In view of the foregoing, it is our conclusion that although, as previously 
stated, the public interest urgently requires the prompt development of small 
nuclear power reactors, presently existing programs have proved themselves 
to be completely inadequate for the provision of such development. It is there 
fore recommended that either— 

(a) A new program be instituted which will realistically allow and there- 
fore attract new proposals from small utilities for the development and con- 
struction of small powers reactors; or 

(b) That the Federal Government provide for such development and 
construction at complete Government expense. 
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It is suggested that a reopening of the second round of the power reactor 
demonstration program might, under present conditions, constitute an effective 
measure toward attracting new proposals from utilities. 

Respectfully submitted. 
Ciry oF HOLYOKE, MAss., GAS AND ELECTRIC DEPARTMENT, 
F. Hi. Kine, Manager. 
D. M. Battou, Nuclear Project Officer. 
J. W. Mortartry, Counsel. 


Mr. Toti. Tenth: Letter dated February 3, 1958, from Mr. Herbert 
D. Vogel, Chairman of the Tennessee Valley Authority. 


DeaR Mr. DuRHAM: Thank you for your letter of January 20, 1958, inviting 
TVA’s comments on the development, growth, and state of the atomic-energy 
industry. 

As you may know, TVA for the past several years has been actively investi- 
gating the possibilities of developing power economically from atomic fuel. Our 
studies have been carried out in the main through participation of our staff in 
the work being conducted in the various laboratories and installations of the 
Atomie Energy Commission. We have been discussing with AEC arrangements 
which we believe would make our participation in the overall program more 
effective and provide substantial advantages to both the Commission and TVA. 

While TVA is greatly interested in developments in this field, we do not be- 
lieve that we have information to present on the subjects listed in the attach- 
ment to your letter that is not normally available to your committee. If there 
is any specific information that you may desire from us, we shall of course be 
glad to supply it. It would not appear necessary, however, for TVA to partici- 
pate in the hearings. 

HERBERT D. VoGEL, Chairman 
(For the Board of Directors). 


Mr. Toiu. Eleventh: Letter dated February 10, 1958, from Mr. 
Carroll L. Wilson, of the Metals & Controls Corp., Attleboro, Mass. 


Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Washington, D.C. 

DeaR JIM: I am writing to you in reply to the invitation I received from Con- 
gressman Durham to appear at the section 202 hearings. We have discussed 
among ourselves here the items that might be relevant for us to present at that 
time and have concluded that there are none that we believe we can present 
which would add materially at this time to the picture which the Joint Com- 
mittee will have as a result of these hearings. 

It does seem to me important that the Commission define more clearly the ob- 
jectives in terms of the atomic power program and the schedule which for rea- 
sons of Government policy, perhaps predominantly foreign policy, that these 
objectives be reached at a certain point in time. I recognize that it is easier 
to talk about objectives than to define them. However, it does seem to me that 
if for reasons of national policy it is desirable that civilian atomic power be 
brought to a point where purchases of plants can be made in which the power 
will be available at X mills per kilowatt-hour and that this time should be 5 
or 10 or Y years hence, such definition of objectives would permit an appraisal 
of whether the program now, or as revised, would be likely to yield this kind 
of result. 

If, on a general basis, one wants economic atomic power at some time in the 
future, the parameters for defining a program become very vague. On the other 
hand, if one were to say, for example, that we want 12-mill power in 5 years, and 
8-mill power in 10 years, there are some dimensions provided which indicate the 
kind of program, and framework, and schedule, and seale of expenditure and 
effort which are needed to have a good chance of getting there. 

This is the only thought I would wish to leave with you and I know you will 
find ways of bringing this to the attention of the committee. 

With best regards, 

Sincerely, 
CARROLL L. WILSON. 
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Mr. Tou. Twelfth: Letter dated February 6, 1958, from Alfred 
Iddles, president of the Babcock & Wilcox Co. : 


CONGRESS OF THE UNITED STATES, 
Joint Committee on Atomic Energy. 
Capitol Building, Washington, D.C. 


(Attention: Mr. David R. Toll.) 


GENTLEMEN : Because I will be out of the United States during the period set 
aside for the section 202 hearings, I am replying to your invitation to testify, or 
submit a statement for the record, with the following comments. 

I believe that the most useful method for increasing our knowledge in the field 
of atomic power and for assisting an accelerated program would be to authorize 
and urge the AEC to develop programs for the design and construction of small 
plants involving new concepts which will require considerable development work 
before the construction and operation of a so-called prototype plant. 

A specific example of this procedure is well set forth in the proposal for such 
a development program made by the American Gas & Electric Co., its associated 
utility companies in Ohio, and two utility companies in Florida, where the plant 
would be constructed. 

I believe there are other development projects which could be undertaken and 
would produce better plants than we know how to design at the present time. 

An accelerated program will require greater expenditure than would be justi- 
fiable by strictly commercial considerations and Government assistance in this 
development work would, I believe, be very helpful and entirely appropriate. 

A second means for assisting an accelerated program would be for the Govern- 
ment, in its own laboratories, and by subcontracts with other research organiza- 
tions, to perform research and test work in the area of metallurgy and fuel ele- 
men design and construction. 

Many of these tests require considerable time and the results would be widely 
useful to a great many industries and to the Government itself. I believe the 
facilities and manpower are available, and the end results would be very helpful. 

I am sure that industry will undertake as much of this research and develop- 
ment work as it can afford to do under present commercial conditions. I am 
also sure that industry will cooperate with your committee and with AEC to the 
fullest extent because our basic desires are the same. 

Very truly yours, 
ALFRED IDDLES. 


Mr. Tout. Thirteenth: A letter dated February 10, 1958, from Mr. 
Bennett Boskey, of Volpe, Boskey & Skallerup, 1701 K Street NW., 
W ee, Dc. 


T 


Hon. Cart T. DURHAM, 
excirauns Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D. C. 


Dear Mr. DurHAM: I appreciate your letter of January 20, 1958, inviting me 
either to testify or to submit a written statement for inclusion in the record of 
the annual section 202 hearings which will soon be held by the Joint Committee 
on Atomic Energy, relating to the development, growth, and state of the atomic 
energy industry. This is written in response to your invitation. 

This year’s section 202 hearings come at a time when the atomic energy pro- 
gram of the United States is undergoing a fundamental reappraisal in the light 
of recent events at home and abroad. At such a time the responsibilities which 
rest upon the Joint Committee and the Atomic Energy Commission are indeed 
grave. It is to be hoped that the forthcoming section 202 hearings will develop 
factual data which can be useful in advancing the entire atomic-energy program. 

In connection with these hearings, the Joint Committee certainly will be 
receiving comments and views on many important aspects of the atomic-energy 
program, covering both the domestic and the foreign implications. As you 
know, the subject of patents and inventions in the field of atomic energy has 
been one of the matters in which I have had an especial interest over the past 
years. In the hope of being of some help to the Joint Committee in your con- 
sideration of atomic energy from its broadest aspects, I offer a few comments 
on the patent and invention situation as I see it at the present time. 
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But at the outset, I should like to emphasize that patents are only one of a 
great many matters to be considered in conneetion with the development, 
growth, and state of the atomic energy industry. It is good to recognize the 
full importance of patents and their role as a stimulus to technological progress. 
Yet it is even more essential to keep the patent questions in perspective and to 
avoid giving them undue weight in relation to everything else. 

It seems to me that there are a number of problems of really urgent importance 
which need to be considered by the Joint Committee at the present time. These 
include the state of the nuclear-power program; the problems of exchange of 
atomic energy information with foreign countries; the relationship between the 
atomic-energy program and the developmental effort for outer space; and other 
matters as well. In vew of this, I would suggest to the Joint Committee that 
an effort should not be made at this session of the Congress to amend the patent 
provisions of the 1954 Atomie Energy Act. 

This is not for the reason that the patent provisions of the act have shown 
themselves to be perfect; far from it. For example, section 152 was recognized 
as a source of unanticipated and unwanted troubles almost as soon as the act was 
passed. Another provision which could well be overhauled is section 155, relat- 
ing to the effect of secret “prior art” as a bar to patenting—although the diffi- 
culties arising out of the present text of section 155 probably have not yet begun 
to make themselves felt in any marked degree. 

But whatever the defects of the patent provisions—some of which are un- 
questionably rather controversial—they can wait their turn until more im- 
portant matters have been disposed of. It would make great inroads upon the 
time and the energies of the Joint Committee for you to undertake the kind 
of comprehensive review of the patent situation which, probably, the Joint 
Committee would wish to undertake before proposing important changes in the 
patent provisions of the act. In view of all the other legislative matters which 
ought to have a much higher priority from the Joint Committee at this session 
of Congress, it seems doubtful that the public interest would be served if the 
Joint Committee, at this critical time, were to risk becoming diverted by any 
preoccupation with the act’s patent provisions. 

This does not mean that the whole subject of patents in the field of atomic 
energy should be put away in mothballs for another year. Within the frame- 
work of the existing legislation there are many aspects of this subject which 
deserve attention. These, I am sure, are of continuing interest to the Joint 
Committee as they are to others. 

The Atomic Energy Commission, it will be recalled, announced about 3 months 
ago that the Commission is currently reviewing its entire patent program. In that 
connection the Commission invited written comments or suggestions and indicated 
the possibility that the Commission would hold a public meeting on the subject 
at a later date. Thus far the Commission has not published the comments which 
have been received by it in response to its invitation. 

The Commission's decision to embark upon an Overall review of its patent 
program has aroused considerable interest. Especially in a field which is 
changing so rapidly, patent policies cannot be allowed to either remain wholly 
statie or to outlive their usefulness. The basic purpose of having patent policies 
is to accomplish results which will be in the public interest from both the 
long-range and the short-range standpoint. As experience accumulates and as 
circumstances change, often the patent policies must change with them—or 
run the risk of becoming an obstacle rather than a spur to progress. 

One point of general importance in connection with AEC patent policies is the 
need for assuring a high degree of public participation when the policies are 
being formulated. The Commission’s present effort to solicit comments on its 
patent policies, and its indication of an intention to hold a public meeting on the 
subject, are certainly steps in the right direction. 

In response to the Commission’s request for such comments, I have sent them 
a letter, dated December 16, 1957, which gives my views on certain aspects of 
current AEC patent policies which I feel it would be useful for the Commission 
to review. For your information, a copy of that letter is enclosed. You will see 
that it refers specifically to AEC patent policies in the following areas: 

(1) The award system established by the Atomic Energy Act; 

(2) AEC contract policies ; 

(3) Foreign patenting problems; 

(4) Section 152 waivers by AEC; and 

(5) Access permit conditions imposed by AEC with respect to patent 
and invention rights. 
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These are all matters which can be reviewed within the framework of the 
existing legislation. 

As indicated at the outset, legislative change in the patent provisions of the 
act does not seem to me a matter of urgent necessity. I would far prefer to 
see the Joint Committee devote its legislative efforts at this session to other 
matters where the urgency is more evident. 

During the coming year, much progress can be achieved in the field of atomic- 
energy patents and inventions if a reasonable amount of attention is given to 
those items where correction or improvement can be made within the frame- 
work of existing law. If this can be accomplished, then the question of possible 
legislative changes in the patent provisions could always be considered anew 
when the Joint Committee holds its section 202 hearings a year from now in 
1959. 

In response to your invitation, I shall be glad to have this statement of my 
views—including the enclosed copy of my letter to the Atomic Energy Com- 
mission—made a part of the record of your current section 202 hearings for 
1958. 

Sincerely yours, 
BENNETT BOSKEY. 


Mr. Touxw. Fourteenth: A letter to Chairman Durham, dated Feb- 
ruary 24, 1958, from Newton I. Steers, Jr., president of the Atomic 
Development Mutual Fund, Inc., 1033—30th Street NW., Washing- 
ton 7, D. C., enclosing a statement. 





Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D.C. 

DearR Mr. DurHAM: Thank you for your letter dated January 20, inviting 
me to testify before your committee. 

Enclosed you will find a written statement outlining my views. If anyone on 
the committee would like to ask me any questions, I would be only too glad to 
come down to the Capitol for the purpose. My presence here in Washington 
makes this only a matter of a phone call. 

Yours sincerely, 
NEwtTon I. Steers, Jr., President. 

STATEMENT OF Newton I. STeers, Jr., PRESIDENT, ATOMIC DEVELOPMENT 
Mutua. Funp, INc. 


Atomic Development Mutual Fund is an open-end investment company with 
assets in excess of $45 million. It was started 4 years ago with a capital of 
$100,000. 

In selling our fund shares, I have occasion to be in close touch with the 
financial community throughout the country. In investing our shareholders’ 
money, I have occasion to talk to officials of most of the companies activ in the 
atomic-energy industry. Our company acts as a kind of conduit betv ao the 
investing public and the companies in which we invest. 

I have attempted to render the thoughts presented below in as unpreju ‘iced a 
manner as possible. However, they do represent a point of view, and in in- 
terpreting a point of view it is always well to know which way the bias would 
run if it were not eliminated. 

In my case, my political preference for free enterprise and the Republican 
Party goes back for more than 20 years. The proposals espoused call for addi- 
tional governmental intervention. Consequently, it may be seen that the point 
of view presented was reached in spite of, and not because of, prejudice. 

As I testified a year ago before the Joint Committee on Atomic Energy, we 
are losing our atomic leadership because an economic incentive is missing in the 
short run. I refer to the fact that at the present time, in this country, electric 
power cannot be generated as cheaply from uranium as it can from coal. 

Before presenting suggestions on what should be done in regard to the 
electric power generating field, I would like to digress sufliciently to cover 
other parts of the industry. This is necessary because there is a very wide- 
spread tendency in the press and elsewhere to equate atomic electric power with 
atomic energy generally. This has led to a great deal of confusion, particularly 
as regards the financial health of the overall industry. 
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There are 3 segments of the industry which should be emphasized in this 
connection. These are the radiation instrument industry, the raw-material 
industry—principally uranium—and the propulsion reaction industry. It can be 
said that the established companies in all 3 of these segments are healthy and, 
furthermore, are growing rapidly. I would like to touch on them briefly before 
returning to atomic electric power. Each of these industry segments is, of 
course, in part related to the atomic electric power situation. However, each 
one, to a still larger extent, exists independently of the atomic electric power 
situation. e 

RADIATION INSTRUMENTS 


The radiation instrument industry now has gross revenues of approximately 
$50 million or more annually. It is dominated by and almost exclusively con- 
sists of relatively small companies that were not even in existence 15 years 
ago. It is growing rapidly, and its healthy condition is substantial evidence 
that the fears that atomic energy would be monopolized by large companies were 
unfounded. 

This industry will continue to grow for at least the following reasons: 

(1) Growth in the use of radioisotopes is necessarily accompanied by a growth 
in the use of radiation instruments. Commissioner Libby has pointed out that 
the use of radioisotopes is currently saving United States industry and agri- 
culture some $500 million annually and that this figure will increase 900 per- 
cent in the next 5 years, to approximate a figure of $5 billion annually at the 
end of that time. 

(2) Experimental reactors and developmental work are growing rapidly, and 
both require increasing quantities of radiation instruments. Incidentally, when 
I refer to experimental and developmental work I refer to work of this sort 
both in the power field as well as in research work, more generally, not related 
to power. 

(3) Radiation instruments must also be used in increasing quantities for 
propulsion reactors and for electric power generating reactors outside the 
United States. 

PROPULSION REACTORS 


At the risk of laboring the obvious, attention must be directed to the success 
of the submarine propulsion program. Money has been appropriated for 22 
atomic submarines and funds for 5 more are under considerattion for fiscal 
1959. With contracts awarded for a $300 million aircraft carrier, and an $88 
million cruiser, and with design of a destroyer underway, the naval propulsion 
program can be described in glowing terms, even assuming that Senator Jack- 
son’s and Congressman Cannon’s larger proposals are not adopted. 

The aircraft propulsion program has changed too often to permit reliable 
evaluation. It seems evident that the industry’s health will be enhanced in the 
near future if the Navy patrol “clunker” concept is adopted. The impact on 
industry will come later if the Air Force supersonic aircraft of advanced design 
concept is adopted. 

Incidentally, I would like to register with this committee my feeling that the 
either-or approach to the problem is most unfortunate. It appears that the 
near-term and long-term concepts can and should be pursued simultaneously. 
It is true that the project has been studied to death, but I see no reason why 
inclusion of the Navy approach should require any delay, or, in deed, even any 
reconsideration of the Air Force approach. 

This is particularly the case since, under existing procedures, development 
of both kinds of reactors would fall within the cognizance of the Atomic En- 
ergy Commission. Any mention of the propulsion program should include ref- 
erence to nuclear-propelled missiles and the possible use of nuclear propulsion 
in space. 

RAW MATERIALS 


For the sake of brevity, I confine myself to uranium. Although a good many 
fears have been voiced on this score, Mr. Jesse Johnson, AEC Direetor of the 
Division of Raw Materials, has indicated domestic uranium ore production 
reached a new high in 1957, and 1958 will show the greatest increase in uranium 
production of any year in the industry’s history. 

Domestic uranium concentrate purchases by the Atomic Energy Commission 
were approximately $154 million in 1956 and $171 million in 1957. Purchases 
for 1958 are estimated at $247 million and for 1959 at $322 million, almost 
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double that of 1957. We have an expanding industry with an assured market 
at firm prices. The fact that the production rate is expected to level off is a 
far cry from the cutbacks which are so widespread in so many other mining 
and industrial fields at the present time. 

Many commentators on the future of uranium have devoted their attention 
to estimating the uranium required for electric power generation and for pro- 
pulsion. Weapons requirements have frequently been assumed to be zero. Natu- 
rally, no person not acquainted with the weapon production picture can intelli- 
gently appraise the demand for uranium for weapons, and those who are familiar 
pannot be specific. In the light of Chairman Durham’s expressed feeling that 
our fissionable material production is inadequate and the fact that many other 
observers, impressed with the far greater versatility which atomic weapons 
are now known to have, feel likewise, I submit that zero weapons demand in 
the middle 1960's is the least plausible number which could be selected. 

Personally, I would be willing for the sake of argument to assume that there 
will be a degree of uranium “indigestion” in the middle 1960’s. I would still 
find it difficult to find an industry with better prospects than the domestic 
uranium industry with its ore guaranty until 1962 and its concentrate guaranty 
extending until the end of 1966. 

The above observations should make clear how foolish it is to equate atomic 
power with atomic electric generally, and I now return to a consideration of the 
atomic electric power field. 


ATOMIC ELECTRIC POWER 


It is almost universally recognized that United States leadership in the atomic 
electric power field is made more difficult by our leadership in conventional 
electric power generation and our fortunate position in possessing large coal 
reserves minable at low cost. In a way, this fortunate possession of substantial 
coal reserves may turn out to be a curse instead of a blessing, as it is at the 
bottom of our presently dwindling world leadership. 

A great deal of emphasis has been made on the idea that we should not indulge 
in a kilowatt race. I personally subscribe to this proposition. Unfortunately, 
not all the conclusions flow from it which are commonly assumed to. We should 
not, to be sure, pursue nuclear kilowattage for its own sake. For we certainly 
ean build cheaper coal kilowattage. However, our proper objective will inci- 
dentally result in a very considerable increase in kilowatts of nuclear power 
capacity. 

Those who have properly pointed out that kilowattage should not be our ob- 
jective have perhaps naturally but mistakenly concluded that we should not 
actually build atomic electric capacity beyond the 114 million atomic kilowatts 
which are presently projected in one form or another in the United States. 

Our proper objective should be maintenance of world leadership and if this 
incidentally entails greater kilowattage than presently projected, then this higher 
papacity should be constructed. Loss of world leadership in atomic energy 
may have long-run consequences in terms of financial world relationships rivaling 
and even exceeding the truly staggering blow which we so unnecessarily suffered 
when the Russians captured world opinion with their dramatic and still un- 
matched satellite achievements. Demonstrated American technological leader- 
ship in the atomic field has played a vital role both scientifically and militarily 
in the endless diplomatic negotiation which has so precariously preserved peace. 

3ut the importance in terms of world opinion may be dismissed by some 
as intangible and as inconsequential when compared with the more obvious 
military and economic realities which enter into the balance of power. I do 
not dismiss prestige either as regards our friends in the free world, or those 
on the fence for the time being in such countries as India, or as regards our 
enemies in Communist China and Soviet Russia. 

However, for the sake of hypothesis, let us assume that world prestige is not 
sufficient justification for an increased program. I believe that even on eco- 
nomic terms we should increase governmental action. Specifically, I believe 
we should immediately press forward in the next 8 years with about half a 
dozen additional reactors of substantial size—100,000 kilowatts or more each— 
utilizing the Shippingport formula. 

By the Shippingport formula I intend no reference to pressurized water 
and indeed I believe that the other major reactor concepts should be pursued. 
The point would be to have the Government absorb whatever extra cost there 
would be for the kilowatt-hours produced, above that which the utility in 
question would pay for production of conventional power. 
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Perhaps a natural qeustion would be, “Why build extra kilowattage if we 
are not in a kilowatt race, and if reasons of world prestige are insufficient?” 

The answer stems from the development stage in which atomic power now 
lies. In a sense, this stage is a transitional stage between two other stages. 
Behind us lies the scientific revolution in which uranium was first demonstrated 
to be subject to a chain reaction. This engendered the conviction that atomic 
power will be cheap. Ahead of us lies the engineering development which is 
prerequisite to competitive power. 

It is in negotiating the rocky road of engineering development that we see the 
need for building more reactors. Costs for atomic equipment are characterized 
by two qualities: 

(1) They are high. 
(2) They are uncertain. 

It is obvious that volume production will help lower prices substantially and 
that is an important reason for building more reactors. It is obvious, too, that 
general development work on design or on material technology can lower costs. 
However, the present program calls for substantial general development, though 
not all the exigencies of the situation demand. 

What should be equally clear is that volume production will not only lower 
costs, it will dispel the uncertainty. Estimates have been and are being made 
by the thousand. But no matter how detailed and careful they are, estimates 
are still estimates. They can be attacked and will be attacked by emotional 
people or prejudiced people or merely critical people. We have got to translate 
more of our estimates into hardware. We are doing a lot. We have got to 
do a lot more. 

WHAT FORMULA TO USE 


I have indicated a preference for the Shippingport formula. Perhaps my 
reasoning will be clearer if a couple of other proposals are analyzed. 

For example, it has been proposed that additional reactors be built, keeping 
the proportion between private and public power the same as it is in presently 
existing plants. This has the worthy objective of side stepping the divergent 
attitudes which exist on this controversial issue. But what if the two seg- 
ments want to go forward in differing degrees? In order to maintain the ratio, 
the more eager group would have to be curtailed to the goals of the less eager 
group. 

Actually, it may be seen that the maintenance of the present ratio is not an 
alternative to the Shippingport formula. It could, though it need not, severely 
hamper the application of the Shippingport formula. Thus, for example, if the 
public power entities come to the AEC with additional Shippingport-type pro- 
posals, or could be induced to, and if the private entities did not come to the 
AEC, and could not be induced to, then the public power proposals could not be 
adopted, would have to be cut in order to maintain the required proportion. 

I believe the controversy can be side stepped if the AEC cordially invites, and 
indeed exhorts, both types of entity to enter upon Shippingport-type arrange- 
ments. 

The essential elements of the Shippingport formula, as I understand them, 
are— 

(1) Government-owned reactor. 

(2) Utility-owned generating equipment. 

(3) Contribution to research and development by ability. 
(4) Subsidized steam cost to utility. 

Obviously, the contribution to research and development would depend on the 
resources of the utility, public or private, as the case may be. The AEC could, 
by exercising discretion judiciously, avoid any charge of favoritism in this 
comparatively minor sector. On the major items of the Government paying for 
the heat-generating reactor and selling the heat at less than cost, the opportunity 
would be open to all alike, public and private. 

It may be objected that the Shippingport formula has been offered by the 
AEC and only so many takers appeared. To this, I think there is an answer. 
Remember the Duquesne Light contributed $5 million in research and develop- 
ment. This was about as far as a utility at that time could be expected to go 
and still fulfill its responsibilities to its stockholders. 

And this is so, whether one conceives Duquesne to have been motivated by 
patriotism, progressive attitude toward a new technology, or just plain old fear 
that public power would otherwise grab the ball. It is a lot further than a 
utility or a reactor manufacturer can realistically be expected to go today. 
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Hence, the AEC’s invitation and negotiation must be less demanding and the 
legislation should spell out the formula to be used accordingly. 

Another proposal with much merit is that of subsidizing fuel costs. If care- 
fully controlled, this might go far to get the necessary action underway. Un- 
fortunately, it opens the door to a distorted technology. Subsidizing fuel costs 
down to a certain level—the Government paying the cost above a certain level— 
naturally will cause some designers to select low-capital-cost reactor systems. 
Clearly, this is not desirable since the lifting of the Government subsidy is an 
ultimate objective, and a low-capital-cost, high-fuel-cost reactor might or might 
not be a low-overall-cost reactor. 

A feature of the formula recommended is that it should not distort technology. 
The Government subsidizes both capital cost and fuel cost. On the other hand, 
cash outlays by the Government are substantially reduced because of the con- 
tribution by the utility for its electrical generating equipment. 

Once competitive power is achieved, the economic benefits to the country will 
accrue from domestically cheaper power and a new and important ingredient 
in our export trade balance. 

In summary, then, it is submitted that a substantial additional program should 
be initiated by the AEC and that justification for it may be found independently 
in terms of ideological, psychological intangibles or in terms of ultimate economic 
benefits. 

Together they afford a compelling and overwhelming justification. At least 
a half-dozen large reactors should be built and operated to preserve our tech- 
nological leadership and attain competitive atomic power. 


Mr. Tox. Fifteenth: Letter dated January 27, 1958, to Chairman 
Durham from Mr. R. L. Doan, manager, atomic energy division of 
Phillips Petroleum Co., Idaho Falls, Idaho: 

JANUARY 27, 1958. 

Dear Mr. DuruHAM: I appreciate your invitation to appear before the Joint 
Committee on Atomic Energy at the forthcoming public hearings on “develop- 
ment, growth, and state of the atomic energy” during the last 2 weeks in Feb- 
1uary. I feel sure that these hearings will be profitable and will form the basis 
for some sound legislation in those areas needing additional attention. 

As you probably know, all of the activities of the Phillips atomic energy 
division in Idaho are being carried out under contract with the Atomic Knergy 
Commission. In this capacity we see no major revisions or additions to existing 
legislation that are needed to enable us to do an effective job for the Govern- 
ment. It is true that Phillips, in common with other companies, would like 
to see some of the patent provisions of the Atomic Energy Act of 1954 more 
precisely defined and somewhat liberalized, but these are matters that others 
will no doubt cover adequately during the hearings. There thus appears to 
be no urgent reason why Phillips should have a representative at the forth- 
coming hearings, although we would be happy to participate if this should be 
considered desirable from the viewpoint of the committee. The subject of the 
hearings is an important one to all of us, and will, I am sure, merit the par- 
ticipation of everyone having substantial experience in the atomic energy field 
to the extent considered practical and desirable by the Joint Committee on 
Atomie Energy. 

Very truly yours, 
R. L. Doan, 
Manager, Atomic Energy Division. 


Mr. Toy. Sixteenth: A letter dated February 5, 1958, to Chair- 
man Durham from Mr. J. S. Fluor, of the Fluor Corp., Ltd., Los 
Angeles, Calif. 


Dear Mr. DurRHAM: I sincerely regret the long delay in answering your letter 
of January 20, 1958, inviting me to appear before the Joint Committee on Atomic 
Energy which is to convene February 18 or 19. 

It was the opinion of our executive group that, because of our limited activity 
in the atomic energy field, we would not be able to substantially contribute to the 
hearings, so I will not plan to attend. However, as you suggested, we would 
like to express our opinion with reference to the construction of atomic energy 
powerplants. : 
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We believe that the interests of our Nation would best be served by a vigorous 
and extensive research and development program, including the installation of 
smmall or pilot plants rather than full-scale commercial powerplants. Full-scale 
installations, built with present know-how, are not essential or competitive. 
We further believe that with an accelerated research program new technoiogy 
will shortly be acquired so that powerplants could be constructed at a cost that 
would closely approach the present-day steam electric units that use fossil fuels. 

We hope that our work in this field will expand in the future so that we can 
be more helpful in promoting the growth of this vital industry. 

Sincerely yours, 
J. S. Fivor. 

Mr. Tou. Seventeenth: A letter dated February 5, 1958, to Chair- 
man Durham from Mr. Clifford S. Strike, president of F. H. McGraw 
& Co., contractors, New York, N. Y. 


Dear Mr. DurwAm: Thank you very much for inviting me or a representative 
of our company to testify before the Joint Committee on Atomic Energy, or to 
submit a statement for the record. 

I wish to make the following statement for the committee’s consideration : 

“To our knowledge, management and direction of continuous research (to- 
vether with its accompanying tasks) is not being performed at present. 

“A group should be formed having knowledge of all available classified and 
unclassified know-how, and should obviously be a special AEC group. Its func- 
tion would be to allot continuous research and special tasks to existing groups 
of engineers. These engineers should have accomplished something unusual 
in fesearch hecause of their know-how, and be familiar with the work required. 

“Since the high cost of atomie reactors is dictated by very stringent specifica- 
tions, it is possible that one of the phases of continuous research could be utilized 
toward its reduction.” 

Mr. P. F. Rape, our representative in atomic energy matters, will attend some 
of the hearings. 

Sincerely, 
F. H. McGraw & Co., 
CLIFFORD 8S. STRIKE, President. 


Mr. Toru. Eighteenth: A letter dated February 19, 1958, to Chair- 
man Durham from E. J. Longyear Co., signed by Philip L. Merritt. 


DearR Mr. DurHAM: We who have been following the atomic energy raw 
inaterials program over the years are deeply concerned with the revised pro- 
curement policies of the Atomic Energy Commission as outlined by Mr. Jesse 
Johnson in his speech before the Atomic Industrial Forum on October 28, 1957. 
The Atomic Energy Commission can well be proud of the policy it pursued dur- 
ing the past 10 years, for under that policy the incentives offered were responsible 
or building a strong, healthy, domestic uranium mining industry. You are no 
loubt familiar with these accomplishments, but they may be worth repeating. 
Under this program our domestic ore reserves rose from a million tons and a 
production of «a few hundred tons of U,Os in concentrates, 10 years ago, to a 
reserve of some 75 million tons and a production of about 8,500 tons of U;Os in 
concentrates in 1957. Present Commission commitments would indicate that 
our annual domestic production rate should rise to 18,000 tons of U;0, within 
the next 2 years. Similar spectacular accomplishments were attained by the 
Commission in its foreign procurement program—particularly in the Union of 
South Africa and in Canada. 

Many of us in industry now have misgivings as to the effect of the new Com- 
mission program on the raw materials industry and the future of the coun- 
try’s uranium reserves. As you no doubt know, the production program of the 
Commission will permit the delivery of concentrates to the Commission, from 
present domestic reserves and under present milling contracts, for less than 10 
vears. On the other hand, the reserves developed in Canada and South Africa 
are sufficient for a continuation of production for a score or more of years. The 
ratio of our production to reserves is far lower than in the other major pro- 
ducing areas of the world. 

There is general agreement in the uranium industry that the new Commis- 
sion policy will reduce the incentives in exploration, with the result that, bar- 
ring fortuitous discoveries, our ore reserves are likely to decline seriously during 
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the next 10 years. Except for production under current contracts, the Commis- 
sion’s procurement policy, as announced late in 1957, has largely removed the 
incentives of long-range venture capital in the development of reserves for the 
future. The present strength of the industry cannot be maintained over the 
years unless an exploration incentive exists. 

The Commission, during the next several years, is the only purchaser of 
uranium in a position to give the kind of support that the uranium mining and 
milling industry needs in order to maintain its strength. Although we all look 
forward to the time when a commercial market for uranium is established, it 
is obvious that the nuclear power industry will not be in a position to offer 
substantial support to uranium producers in the near future. If our Govern- 
ment is concerned with the maintenance of a healthy domestic industry to sup- 
port both the military and peaceful uses of the atom—an industry whose long 
lines of supply would require no protection during times of strife—then ways 
and means should be sought to accomplish this end. 

As my first suggestion, I believe that the surest manner for the Commission 
to maintain a healthy raw materials industry based upon adequate long-range 
ore reserves would be to revert to the procurement policy that was recently 
abandoned. This would entail the granting of milling contracts to provide mar- 
kets for new ore as discovered and developed. Of course such a policy will re- 
sult in further Commission commitments above the present level—depending 
upon the successes in exploration. There may well ge overriding reasons for the 
Commission to avoid additional excessive expenditures for raw materials dur- 
ing the next decade. It would seem to me, however, that the uranium purchased 
above and beyond the definitive needs of Our country could well be stockpiled 
in a convenient form, prior to enrichment, thus saving the taxpayers the vast 
expenditure required for enrichment until such time as the enriched material is 
required. 

It has occurred to me that other steps might be taken by our Government to 
maintain a healthy industry and encourage the continued development of re- 
serves—whether in old or new mining districts. These steps, while perhaps not 
so costly to the Government as reinstatement of the recently abandoned suc- 
cessful procurement policy, should tend to encourage the flow of venture capital 
into the industry. 

I offer these additional suggestions for your consideration : 

1. Liberalize the Defense Minerals Exploration Administration program. 
Venture capital might be encouraged to continue exploration on a large scale 
in DMBEA, or a similar program carried out through the use of Atomic Energy 
Commission funds, would increase the present Government assistance to ex- 
ploration well above the 50 percent rate now pervailing in the case of uranium. 
Likewise, a longer period of payback to the Government would increase the 
likelihood o fthe Government’s recouping its capital. Venture capital thus 
might be willing to leave its money in the ground for a longer period of time 
than under present contract terms. 

2. Encourage the development of reserves which would remain in the ground 
until needed. Under a program of this type, the Government could perhaps 
purchase, or partially purchase, ore in the ground at a rate sufficient to repay 
venture capital for its exploration and development cost. 

3. Encouarge the development of a commercial market for uranium. Mr. 
Strauss, in his speech before the Atomic Industrial Forum in October 1957, 
envisioned an esentially civilian power industry in a decade. On February 7, 
Mr. Johnson, in a speech before the Colorado Mining Association, made an 
announcement which would indicate that the Commission was about to permit 
commercial sales of uranium to licensees. It is, of course, too early to determine 
the effect of this announcement on the industry. Admittedly, the lack of en- 
couragement and the difficulty in the development of a commercial uranium 
market may in part be due to our tendency to utilize enriched uranium in power- 
reactor designs, thus necessitating the utilization of Government-owned facilities. 
This may not be a valid reason, as the Commission could probably enrich pri- 
vately owned uranium on a toll or custom basis. Such a procedure is common 
in many phases of the nonferrous metal industries. 

The Commission, in its first three rounds of requests for reactor proposals, 
has apparently preempted the major share of any domestic commercial market 
that may develop during the next decade through the ‘“‘waiver of use charges” 
for nuclear materials for a period of 5 to 7 years after the reactor facility is 
licensed to operate. Also, in the foreign field, the Commission has made commit- 
ments to furnish nuclear materials to certain foreign governments and inter- 
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national organizations on a sale or lease basis. The question naturally arises, 
does the Commission procure uranium for other than military and research 
purposes, or does it intend to furnish out of its stocks all of the uranium, whether 
natural or enriched, required by the atomic power industry, both here and 
abroad? It seems to me that the uranium raw materils industry has a vital 
stake in the ultimate utilization of uranium which the Commission procures. 

The “waiver of use charges,” is another form of assistance to the infant nuclear 
power industry supplementing other research and development help which the 
Commission has agreed to give to prospective reactor builders. Admittedly, 
assistance to private industry in the development of economical power reactors 
is essential at this state, and every possible encouragement must be given if the 
job is to be done. I wonder if equivalent assistance could be given to the power 
industry in some other form, thus enabling the direct sale of raw materials both 
here and abroad by the uranium industry. 

The question arises as to whether the Commission has given consideration 
to the deleterious effect of the “waiver of use charges” on the establishment of 
a commercial uranium market and hence on the health and stability of the 
domestic uranium mining and milling industry. Obviously, the nuclear power 
industry cannot long exist without a strong raw material industry. 

I hope, in submitting my views to you, that you will take them in the spirit 
in which they are given—for I have a genuine interest in the maintenance, 
over the long pull, of a strong raw materials industry upon which this Nation 
may depend for both its military and industrial uranium needs. I know that 
you and the Joint Committee on Atomic Energy are also vitally concerned with 
the basic problems involved, which, admittedly, are complicated. 

Yours very truly, 
PuHItuip L. MERRITT. 

Mr. Totn. Nineteenth: Letter dated February 13, 1958, to Chair- 
man Durham from Mr. Fred W. Hottenroth, vice president, technical 
products, the Hupp Corp. 


My Dear Mr. DuRHAM: We appreciated your letter of January 20 inviting 
us to testify before your committee during this year’s hearings. We have, how- 
ever, carefully reviewed the suggested topics for discussion and it does not 
seem to us that our problems are particularly fitting in the group of topics listed. 

At this time last year, we were considering entering the field of manufacture 
of heavy water. We submitted a statement on the subject in which we indicated 
the problems encountered in dealing with foreign inventors and acquiring patent 
rights to foreign inventions for manufacturing in the United States. 

We lost interest in this program. One of our principal reasons is because the 
laws which limit patent rights and require licenses for operation of manufac- 
turing facilities of heavy water under the Atomic Energy Act seriously impair 
the business values of the exclusive United States rights that could be acquired. 
They make commercial ventures into the atomic energy field quite hazardous 
and questionable from an investment viewpoint. 

Since we have discontinued further action on this heavy water program, we 
do not feel that we can consider ourselves in a position where we could make 
other than sideline recommendations. We do, however, appreciate your thought- 
fulness in inviting us to testify before you. If at any time in the future we 
feel that we have anything constructive to suggest, we will again be in touch 
with you. 

Yours very truly, 
Fred HorreNnroraH, 
Vice President, Technical Products. 


Mr. Toit. Twentieth: A letter dated February 27, 1958, from Mr. 


J.S. Hoover, president of the Canton Chamber of Commerce, Canton, 
Ohio. 


DEAR CONGRESSMAN DURHAM: As Chairman of the Joint Committee on Atomic 
Energy, you and your fellow members deserve sincere congratulations and 
thanks for your interest in obtaining public comments in connection with the 
scheduled section 202 hearings. 

The national affairs committee of the Canton, Ohio, Chamber of Commerce, 
is vitally interested in the development of the atomic-energy industry in the 
United States. We believe it absolutely essential that peaceful use of atomic 
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energy be developed by private industry, in accordance with the American con- 
cepts of free, competitive enterprise which have been traditional since the 18th 
century. 

We are alarmed by recent extravagant comments and statements made by 
public power proponents, both in and out of the Congress. They contend certain 
nations are ahead of the United States in the development of electric power from 
thermonuclear sources. 

Our committee has made a factual appraisal, an objective analysis, and an 
honest evaluation. Frankly, this comprehensive study does not support such a 
coutention. Quite the contrary, for it shows that atomic electric power devel- 
opments in these United States are not only sound and practical, but promise 
to keep us abreast, if not ahead, of any other nation. 

Advocates of Federal development of atomic power claim a Government 
“crash” program is essential if we are to match the estimated installed kilo- 
watts planned in Great Britain and Russia. 

An objective based primarily on an installed kilowatt basis is not realistic 
nor is it sound. It ignores the economic truism that atomic energy is not com- 
petitive in cost with conventional sources of energy at this time. Actually, the 
most optimistic reports estimate it will be from 6 to 10 years before an atomic 
plant can be developed to be even competitive with today’s conventional plants. 

Equally important is the fact that the proponents of a Federal Government 
“erash” program ignore our Nation’s abundant supply of low-cost fossil fuels— 
much of which is located in, or adjacent to, the country’s leading industrial 
areas where not only the most electric power is used now but will continue to 
be in the future. 

It is evident these advocates pay little, if any, heed to the fact that in 1956, 
the United States, with 6 percent of the world’s population generated more than 
40 percenc of the world’s electricity—almost 4 times that of Russia and nearly 
7 times that of Great Britain. 

Our facts, also, indicate the only areas of our country that face or fear elec- 
tric power shortages are those whose supply depends upon some Government 
subsidized source. 

There is no industry with a record of real accomplishment which surpasses 
that of our Nation’s private electric companies. Not only have they kept ahead 
of every demand made of them, but they have been able to maintain, simul- 
taneously, low, reasonable rates. Never have United States citizens received 
so much for so little. 

Therefore, we recommend to the Joint Committee on Atomic Energy the fol- 
lowing objective: Make certain that the United States will lead on the broad 
base of superiority in technical knowledge and competence which will establish 
world leadership on the firm foundation of actual progress toward reducing the 
cost of atomic power. 

We believe that private enterprise can and will achieve this sound objective. 
A survey by the Edison Electric Institute reveals that by the end of 1959, 
private utilities in the United States will have spent more than $231.8 million 
for nuclear power development. This total includes $80.2 million spent during 
1957, $59 million which will be expended this year and $92.6 million planned 
for 1959. Total cost for 12 atomie powerplants in operation, under construc- 
tion or planned, not including operating expenses, has been estimated at $480 
million. The total number of United States reactors completed, under construc- 
tion or in the planning stage as of December 31, 1957, totaled 237 for all pur- 
poses. 

Critics of private enterprise development believe that private enterprise can- 
not handle the tremendous losses which are expected to be involved in the 
construction of reactors required within the next few years. Although they 
may be sincere in their belief, this does not, as a matter of course, demand a 
Government reactor construction program. 

Instead, it points up the need for a program of Government help in the con- 
struction of privately owned reactors. This will accomplish the economically 
sound objective which we have outlined. 

Government help to private industry—and not outright construction and own- 
ership—will keep us ahead of Communist Russia and socialist-trended Great 
Britain. This can be accomplished without sacrificing the great American 
heritage—which we are actually trying to preserve—the freedom and dignity of 
the United States citizen. 


J.S. Hoover, President. 
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Chairman Duruam. The committee is adjourned. We will hold 
the record open for further letters and statements received by the 
Joint Committee prior to April 1, 1958. 

(The following letters and statements were received for inclusion 
in the record :) 

COLUMBIA-NATIONAL CORP., 
Cambridge, Mass., February 14, 1958. 
Mr. Davip R. Tout, 
Joint Committee on Atomic Energy, 
Capitol Building, Washington, D. C. 


DEAR Mr. Totti: In connection with the proposed hearings of the Joint Com- 
mittee on Atomic Energy, I enclose a statement which expresses the thoughts 
of our company relative to certain problems which must be faced by Congress 
in its attempt to effectively develop an atomic energy program in this country. 

I have informally discussed this subject with both manufacturers of raw 
materials and equipment for atomic energy. We would welcome an opportunity 
to discuss this subject in greater detail with Congressman Durham or members 
of his committee. 

Very truly yours, 
RIcHARD 8S. Morse. 


STATEMENT OF RICHARD S. Morse, PRESIDENT, COLUMBIA-NATION AL CORP. 
GOVERNMENT SUPPORT OF THE DEVELOPMENT OF COMMERCIAL ATOMIC POWER 


The United States civilian atomic power program was initiated in 1952 with 
the objective of producing competitive electric power from atomic energy in a 
reasonable period of time. Much progress has been made. The accomplish- 
iments to date have clearly established the technical feasibility of producing 
electrical power from atomic energy. This work has also shown, however, that 
competitive power is more difficult to attain than was originally expected and 
that Government support to the atomic industry during the development period 
is necessary for vigorous prosecution of the program. It is essential that the 
Joint Committee on Atomic Energy and the Atomic Energy Commission clearly 
detine the objectives of the United States program and that Government support 
be supplied in such 1 manner that these objectives will be attained. 

There are of course various ways in which Government support might be 
supplied to industry and we believe that certain pitfalls must be avoided. The 
principal objective of any such Government program should be to develop power- 
producing reactors which will ultimately produce electrical power from nuclear 
fuels competitively with other production methods. 

The types of reactors which may be ultimately developed will depend very 
much on the form in which incentives are established by the Government in its 
effort to expedite the establishment of an atomic energy power industry. If 
the incentives are not reasonable and realistic, then much of the time and 
effort to be expended in reactor development will be wasted, and this country 
may end up with either obsolete or uneconomical type of reactors either for 
use here or abroad. In addition, business enterprises, founded during the 
period of Government support, will not be on a souna, economic footing when 
Government support is withdrawn. Those segments of the industry which 
could be affected adversely are raw-material suppliers, component manufacturers, 
nuclear-design organizations, and power producers. 

Many American companies have invested their own funds for the production 
of materials and supplies important to the nuclear-energy industry. Columbia- 
National Corp., for example, has over $11 million of private capital invested 
in a plant in Pensacola, Fla., for the sole production of hafnium-free zirconium 
for use in nuclear reactors. Government aid for an accelerated development of 
commercial, competitive power reactors should be furnished in a way which 
will lead to the design of reactors compatible with an entirely free, independent, 
and unmanaged economy. From the viewpoint of the President’s atoms-for- 
peace program, American industry may lose its competitive advantage abroad, 
where the requirements of other countries are based on sound, economic con- 
siderations insofar as their selection of a given reactor design is concerned. 
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At least 10 factors, now under direct Government control, directly or indirectly 
influence the designs of reactors now being developed. These have a direct bear- 
ing on operating and capital costs: 


Operating cost 


Price of natural uranium 

Price of enriched uranium 

Rental charge on uranium 

Buy-back price for plutonium 

Price of heavy water 

Reprocessing charge for spent fuel elements 
. Waiver of fuel charges 

8. Waiver of charges for heavy water 
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Capital costs 


9. Contribution to capital costs 
10. Contribution to research and development costs 


If the prices for the first six factors are established on any basis other than 
those which would prevail in a free economy, the reactors ultimately developed 
will not be of optimum design for competitive use in a free-enterprise system. 

For example, the prices of uranium should be set by the Government at a 
sufficiently high price so that, if the demand ultimately warrants it, private 
industry will be interested in investing its capital in the facilities required to 
produce both natural and enrched uranium; this means that the prices must be 
high enough to generate a reasonable return on the capital invested in the enter- 
prise. If this is not done, and if the price of uranium is lower than that which 
would prevail on a long-term basis in a free economy, reactors will be designed 
which tend to be wasteful of the uranium fuel. That is, the quantity of uranium 
consumed per kilowatt of power generated will tend to be higher than should 
be the case. As another example, a buy-back price for plutonium which pays 
more than it is really worth will influence the design of a reactor in the direction 
of putting the fuel through it rapidly in order to increase the yield of plutonium ; 
this may not be an economic procedure in the long run. 

We believe that the present charge of 4 percent on the value of the uranium 
tied up in a reactor operation is too low, as industrial concerns today cannot 
borrow money at this rate; in effect, the Government, through this low interest 
rate, may be subsidizing the development of reactors which carry excessive in- 
ventories, have too high an enrichment, or result in a slow processing of fuel 
leaving the reactor. Similarly, a waiver of fuel charges, or of charges for heavy 
water, may cause the designer of the reactor to be wasteful of these materials. 

To date, most of the Government support has been in the form of a waiver of 
fuel charges, a contribution to capital costs, and/or a contribution to research 
and development costs. We believe that contributions toward capital costs and 
to research and development costs may result in the development of reactors 
with excessively high capital investment per unit of electrical energy generation 
capacity. 

It is our eonsidered opinion that the most effective, and, perhaps, the only way 
in which Government support can be given without distorting reactor designs 
is to contribute to each utility or reactor owner (not builder) a sum based on the 
eapacity of the nuclear-fueled powerplant, or to its output over some arbitrary 
period, say 5 years. (In essence, these are essentially the same bases, inasmuch 
as utility powerplants tend to run at a fairly consistent load factor over an 
extended period.) With this contribution, the owner-operator of the power- 
generating utility has entire freedom to look over the designs of the several 
reactors offered for sale to him and to make his own selection as to the optimum 
design, balancing capital investment, and operating costs over the life of the 
unit. This means that, to satisfy their customers, the utilities, designers, and 
builders of reactors will strive to design reactors which will produce power at 
minimum costs, considering both amortization of capital investment and out-of- 
pocket operating costs. The period of time and the quantity of support by the 
Government will be minimized by thus maximizing the incentives to private 
industry ; when Government support is no longer necessary, it will be found 
that the atomic-power industry will be established on a sound, competitive, eco- 
nomic basis which needs no continuing artificial subsidies or price supports. 
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It should be recognized that, at this early stage in the atomic-power program 
of this country, research and development costs are very high and are a major 
deterrent to greater participation by industry. Some Government support for 
worthwhile private industrial research projects, directed toward the develop- 
ment of new types of nuclear reactors, is needed at this time. It should, how- 
ever, be withdrawn as soon as possible, leaving as a principal incentive for pri- 
vate industry the development of reactors capable of generating electrical energy 
at minimum cost. 

American industry has invested very substantial amounts of private capital 
in the hopes that atomic energy will ultimately be a profitable business. We 
clearly recognize the international importance of atomic energy and the con- 
tributions of all nations to developments in the field. We are, however, greatly 
concerned that our Government may, under the guise of our foreign-aid pro- 
grams, establish producers of equipment or raw materials abroad who will have 


a preferred position versus their American competitors for markets in the United 
States. 





GENERAL DYNAMICS CoRP., 
New York, N. Y., February 27, 1958. 
Hon. Cart DURHAM, 

Chairman, Joint Congressional Committee on Atomic Energy, 
Capitol Building, Washington, D.C. 


DEAR Mr. DuRHAM: Reference is made to your invitation to me to participate 
in the 202 hearings which are being conducted under your chairmanship. I 
must be out of the country at the time of these hearings and, consequently, can- 
not avail myself of the opportunity to appear before your committee. However, 
Dr. Frederic de Hoffmann, a vice president of General Dynamics Corp. and 
division general manager of general atomic division, will testify on March 3. 

I do wish to take this opportunity, however, to reduce to writing some of our 
thoughts within the corporation on the role of research in industry. 

Economic nuclear energy requires a new systems approach. As is becoming 
increasingly evident, research and development to bring about truly economic 
nuclear power rests upon a far wider set of disciplines than is commonly found 
in the manufacture of other technological products. Only the proper interplay 
of the basic sciences, engineering, and production know-how can bring about 
the rapid progress our Nation desires. 

This was amply illustrated during the last war when another area of nuclear 
work, the atomic bomb, was so successfully undertaken by the close cooperation 
among theoretical physicists, experimental physicists, chemists, metallurgists, 
engineers, and dedicated men with production know-how. ‘Today, the problems 
of nuclear power are likely to be solved only by calling on the same kind of 
intense coordinated and dedicated effort. In addition, we must insure that this 
process is carried out within financial structures of sufficient breadth and vision, 
depth and strength, to let these efforts proceed most effectively. At the same 
time, we must insure that these structures are within keeping of the traditional 
goals of free American society. 

While the problem as a whole is complex, I would like to address myself to one 
aspect of it; namely, that of the role of research and development in this field 
by industry. Let me examine the proper role of industry in the research and 
development effort in atomic energy in the context of the above remarks. Gen- 
erally, when we think of pure research, we automatically think of the university, 
since, traditionally, the role of the university is that of teaching and advanced 
research. Traditionally, too, we think of industry as applying existing technical 
knowledge to produce goods of current use. If we further delve into the mechan- 
isms of the modern university, we find that it tends to be a set of highly special- 
ized departments where research is proceeding within the frontiers of given fields. 
While this is as it should be, it cannot and should not form the framework for 
undertaking fundamental research in the complexities of a technological system 
which one is trying to create with deadlines in mind. I say “should not” be- 
cause I believe that the most fundamental role of a university must be that of 
outstanding education and that a university must not lose its high educational 
standards in the race to produce present-day complex technological products. 
The national laboratories of the United States Atomic Energy Commission have 
tried to bridge this gap between pure research and applied technology to a cer- 
tain extent. However, it is my firm belief that this is merely a step in the right 
direction, but not enough. Industry itself must make real contributions toward 
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coordinating properly the complex interplay of scientific disciplines, engineering, 
and production know-how. Only in this way in the complex problem of reactor 
technology will there then be the proper continuity to the production know-how 
and production capability of American industry. 

I strongly urge, therefore, that American industry as a whole accept this 
challenge to broaden its base by creating the proper research and development 
atmosphere within certain parts of a structure and by giving it adequate support. 
Equally, I urge that, on the part of Congress and the administration, such efforts 
be welcomed as an indication of new strength in our overall national system 
toward creating economic atomic nuclear power, and that the proper support 
be given to it from these quarters. 

We in General Dynamics Corp. recognized this new responsibility of American 
industry some years ago. Our realization resulted in the creation of the large 
company-funded John Jay Hopkins Laboratory for pure and applied science 
within our general atomic division. I am pleased to be able to report to you that 
this laboratory is now a vigorous enterprise, proving out what we believe to 
be some of the concepts which will make for the proper interplay of science and 
industry. 

I believe that industrial laboratories of this kind will be able to shoulder for 
the Nation, not only complex research and development programs leading to a 
particular prototype, but also to undertake effective research in wide areas of 
reactor technology. By this I mean that a certain class of problems, the solution 
of which is equally applicable in many reactor types, be attacked. New in- 
dustrial organizations which do, indeed, combine the best traditions of the free- 
dom of academic research with industrial vigor and know-how are proving that 
they are able to make a real contribution toward the solution of such across-the- 
board problems as creation of physically new fuel elements, the broad question 
of controlling reactors, behavior of materials under irradiation, and even con- 
trolled thermonuclear reactions. 

It is essential that we recognize that such broad classes of problems must be 
attacked within the proper industrial framework. Industrial organizations to 
date are often called in to search for the solution to a specific problem. The time 
has come when we must use the proper industrial organization in an increasing 
measure to make progress in a whole area, so that specific systems, such as 
reactors, can readily be pieced together from such solid foundations. 

To this end, I believe it is essential that the Congress make available to the 
United States Atomic Energy Commission greatly increased research and 
development funds. Substantial funds with a minimum of restrictive provisions 
eould then be channeled to those industrial laboratories of the country who are 
anxious to accept the challenge and provide the facilities and capabilities to 
carry out this new type of atomic-energy research effort required within industry 
for our national growth. 

Sincerely, 
FRANK Pace, Jr., President 


STATEMENT BY THE MEMBERS OF THE STAFF OF THE DEPARTMENT OF SANITARY 
ENGINEERING, ScHoo.t OF PUBLIC HEALTH, UNIVERSITY OF NorTH CAROLINA, 
CHAPEL HIit1, N. C., FEBRUARY 5, 1958 


As public-health workers and educators, we have a concern for the protection 
of the public from the dangers of overexposure to ionizing radiation. The mar- 
gin of safety between acceptable dosages of radiation and the exposure of the 
public will narrow as the atomic-energy industry expands. As this margin nar- 
rows, more intensive surveillance will be necessary to protect the public 
properly. 

By law, health departments at all levels are charged with the responsibility 
for the protection of the population from all forms of health hazards, including 
radiation. Thus, these official health agencies are required to share responsi- 
bilities of this nature with the Atomic Energy Commission. The assumption 
of these responsibilities implies that persons of proper education in matters of 
public health and atomic energy are available to conduct such work. An ade- 
quate number of such persons is not available at the present time. 

Commendation should be given to the Atomic Energy Commission, the Publis 
Health Service, the Department of Defense, and other Federal agencies for 
their own educational and training activities in the field of atomic energy. 
They have shared generously with their time and energy to assist in the eduea- 
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tion and training of other persons; however, these agencies are not, primarily, 
educational institutions. 

Therefore, it is suggested that the Joint Committee on Atomic Energy of the 
Congress of the United States take note of the responsibilities of the health 
agencies and of the limited number of properly educated and trained public- 
health personnel who can be charged with the technical responsibilities asso- 
ciated with the atomic-energy field. It is further suggested that the Congress 
financially assist educational institutions to acquire the staff and facilities for 
the education and training of such personnel. Universities with schools of public 
health are well suited to conduct these activities because of their ability to bring 
together faculty resources in physics, chemistry, and biology with those in pub- 
lic health. 


THe New York PAtentT LAW ASSOCIATION, 
New York, N. Y., March 8, 1958. 
Hon. Cart T. DURHAM, 
Chairman, Joint Congressional Committee on Atomic Energy, 


House of Representatives, Washington, D. C. 


DearR Mr. DURHAM: Representatives of the New York Patent Law Association 
have several times in the past appeared before or submitted statements to your 
committee or its predecessor committees relative to the 1946 and 1954 Atomic 
Energy Acts. Each of these appearances and statements has been presented with 
the objective and firm belief that, as fully and promptly as possible, patent matters 
in the atomic-energy field should be governed by the same principles of patent law 
applicable to all other fields of discovery and invention. 

It is the belief of the board of governors of the New York Patent Law Associa- 
tion that the 1954 Atomic Energy Act contains several provisions which, in 
philosophy and operation, are in opposition to factors which have made the 
United States patent system such a successful part of our economic system. 
These have been the cause of considerable concern to the members of our 
association, as well as to many other lawyer groups. 

For example, the Constitution requires that the inventor receive the patent. 
The first sentence of section 152 of the act as it now stands runs contrary to the 
Constitution in that it provides that the Commission “shall be deemed to have 
made or conceived” the invention. This device to provide for control by the 
Commission is not necesary in any event, for the Commission can obtain title 
to those patents to which it is entitled by express or implied contract relations, 
such as is done, for example, in contracts with the Defense Department. Ac 
cordingly, this association recommends that the first sentence of section 152 be 
eliminated. 

This association also recommends that section 152 be amended to clarify the 
status of inventions which may be subject to acquisition by the Commission under 
the controversial phrase “arrangement or other relationship” with the Com 
mission. Even though the Commission has, from time to time, announced that a 
party who understakes certain activities or who acquires certain permits will not 
be deemed to have an “arrangement or other relationship” with the Commission, 
this phrase remains so broad and indefinite as to put in serious doubt the title 
to inventions developed by those who have had only the remotest connection 
with the Commission. “The association urges the Joint Committee to consider 
amendment of this provision of the 1954 act so as to limit the Commission’s right 
to acquire only those inventions involved as the result of “a contract, express or 
implied, entered into with the Commission for the benefit of the Commission”. 

Section 153 of the 1954 act provides in effect for the compulsory licensing for 
the benefit of either the Government or private enterprise of any patent for “the 
production or utilization of special nuclear material or atomic energy’. By its 
terms, the section applies only to applications filed prior to September 1, 1959. 
In actual practice, however, the effects of the compulsory licensing provision 
will linger for 20 years and more, for an application filed prior to September 1, 
1959, may not issue as a patent for several years after that date. When issued 
and for 17 years thereafter it always would be under the threat of compulsory 
license. 

The constitutionality of section 153 is certainly questionable, for, by it, the 
power of the Federal Government to condemn property for its own use is ex- 
tended to the condemnation, in effect, of private property for the use of private 
citizens, 
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An even more serious criticism of section 153 is that it undermines a most 
vital factor in making operative our patent system, and that is incentive The 
atomic field is so highly speculative, the cost of entering the field in time and 
money proportionately so great with respect to the resources of a given company, 
that many companies would expect to get no return except for the possibility of 
patent rights which, because they extend for 17 years, might pay off ultimately. 
The Commission may, by following the compulsory licensing procedure of section 
153, direct that these patent rights be shared with others. The incentive to 
create in the atomic field is diminished. Moreover, the factors which incline 
inventors to delay publication of their inventions are much the same as if there 
were not patent system at all. Without prompt disclosure of new knowledge to 
stimulate further creative efforts by others, different and better inventions for 
the public welfare are delayed. 

We do not believe that compulsory licensing is justified by the fears, some- 
times expressed, that some patent may come along to strangle the atomic energy 
industry. There is no historical support for the belief that a strangulation 
situation might exist. And it has been the case time and again that an attempt 
to overreach by use of a patent has stimulated inventors to find a different and 
better process or device to accomplish the same end. 

Section 155 of the act also requires modification. In its present form section 
155 is contrary to established patent law and procedures because it makes 
effective as prior art subject matter which has been held secret and which may 
well never be otherwise disclosed to the public simply through administrative 
cversight. Progress in the atomic energy field is not aided by this section. 
It is suggested that section 155 be amended to require that for such material 
to be considered as prior art it must, at least, have been published by the 
Technical Information Service of the Commission. As such it may still be 
classified and subject to all reasonable safeguards of the need-to-know 
principle. 

We respectfully commend the foregoing to the attention of your committee. 

Very truly yours, 
Henry R. AsSnton, President. 





PIONEER SERVICE & ENGINEERING Co., 
Chicago, Ill., March 8, 1958. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D.C. 


DEAR CONGRESSMAN DurRHAM: At your kind invitation of January 20, 1958, 
Pioneer Service & Engineering Co. again feels privileged to present its views 
with respect to the development, growth, and state of the atomic energy in- 
dustry. We wish to do so by means of this letter and will confine our obser- 
vations to the atomic power program and to certain aspects of the Atomic 
Energy Commission’s contract policies in the atomic power development field. 

The founder of our organization participated in the design of the first steam- 
operated electric central station in the world, the Pearl Street station. Thus 
we have spanned the years of the dynamic progress in the electric power indus- 
try in this country as design engineers and construction managers, filling a 
role of a middleman between electric utilities and producers of powerplant 
equipment. We have seen the constant evolution of better and bigger equip- 
ment and higher efficiencies in the United States. 

No other nation in the world has a supply of electric power comparable to 
that of the United States. We have more electric power capacity than the next 
six countries combined, namely, Russia, Great Britain, West Germany, France, 
Canada, and Japan. With only 6 percent of the people, the United States has 
86 percent of all the electric power capacity in the world and produces 41 percent 
of the world’s kilowatt-hours. This higher production in relation to our capacity 
is due to various factors and not the least of these is better utilization of the 
results of continuous research. We attained this position and are maintaining 
it by the sound progressive application of our research to our growth which 
has occurred just as fast as our economy would support it. 

Our steady advances in this country in technology in the production, trans- 
mission, and distribution of electric energy have been available continuously to 
the rest of the world. Without doubt, these advances have been of international 
benefit. There has been substantial growth in electric power production in the 
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rest of the world too, but, like our own growth, it obviously has been no more 
rapid than the supporting economies would warrant. With limited exceptions, 
we know of no dynamic economies in the other countries of the world now 
which would permit them to surge out ahead of the United States in the develop- 
ment of their electric power facilities. 

This brings us to our views with respect to the atomic power program. We 
have been participants in this program since October 1952 when, with others, 
we entered into a study contract with the Commission. Presently, we are identi- 
fied as architect-engineers and construction managers with the Pathfinder atomic 
power project. Devoting our time and efforts to this project without pecuniary 
profit is our manifestation of a sincere interest in the future of atomic power. 

We believe that the continued sound progress in the atomic program must 
be supported by a steadily growing base of economic and technical information. 
This, in our opinion, can be accomplished best by allowing for the full fruition 
of the 5-year program and continuing the reactor development program as pres- 
ently conceived coupled with an expanded program of research and development 
centered around the existing facilities of the Commission. Such an approach 
will be of benefit internationally as well as domestically. 

In an appearence before the Joint Committee shortly after the 5-year program 
was announced, we expressed the view that it was well conceived and we are 
stronger of that opinion today. The validity of the concept is now being borne 
out by the experience and knowledge we have gained and are continuing to gain 
from the design and construction of a variety of types of reactors. Some of 
these reactors are already in operation and others will be in time. This pro- 
gram is arriving as contemplated and is bound to provide us with a great deal 
of well advanced data. We would be very wise to await the significant results 
and apply them in an orderly manner. 

Under the reactor demonstration program and concurrently with it, we have 
a very creditable number of fuil scale atomic powerplants under construction or 
committed with others in prospect. These are coming into being in keeping with 
the traditional and effective history of the development of electric power in this 
country which has made us the world leader in this field. Large sizes in plants 
are not necessary to produce the needed information. The electric industry in 
this country made its technological progress by steady developments from small 
beginnings. In our opinion, an accelerated program for building large scale 
atomic powerplants would be wasteful if it does not allow adequate time for 
proper evaluation and recognition of the status of the technology associated 
with each type. Let the construction and operation of full scale power reactors 
follow the presently established pattern and progress in step with the develop- 
ment of the necessary technical and economic information. We can do this and 
provide the desired leadership internationally in the doing. We are well ahead 
with our atomic power program on a broad front and are in a position to show 
other countries of the world the way as rapidly as their economies will support 
expansion of their electric power facilities. The Three Wise Men have said as 
much. 

Our world position would be enhanced further by the expansion of our research 
and development activities. This is an area in which the Commission is appro- 
priately organized and equipped and in which funds available for the atomic 
power program could be employed most productively for the good of the domes- 
tic program and the international program as well. 

We believe it is important that aid be continued as at present under the re- 
actor demonstration program and that the national laboratories continue their 
present programs, but we also strongly urge a considerably broader effort with 
respect to atomic fuels and materials testing. The emphasis of the Commission 
should be directed toward the fundamental problems that contribute to the high 
cost of atomic power irrespective of a particular type of reactor. These include 
fuel technology, materials, reactor safety, chemical processing, and radioactive 
waste disposal. Development of better techniques, equipment, and basic in- 
formation in these areas will do more than anything else to bring economic 
atomic power closer to reality. 

It is only logical that the Commission perform the large part of this research 
and development work. It already has millions of dollars invested in basic re- 
search facilities and is organized to direct the work in the necessary expansion 
of existing facilities. Furthermore, because of the military aspect of atomic 
fuel, it is essential that governmental control be retained. Under those cir- 
cumstances, the Commission should play the leading role with the fullest co- 
operation and assistance from industry. 
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In conjunction with this approach, we believe that the Commission’s contract 
policy should be directed toward encouraging participation of the engineering 
and manufacturing firms in the area of fundamental technology. This cannot 
be done by bargaining for lump-sum contracts where the scope of the work is 
subject to change as the problem is explored which is so apt to be the case in 
this experimental field. We believe that the best results from the viewpoint 
of all concerned can be accomplished by a cost as low as possible yet recognizing 
that the unknowns at the outset must be adequately evaluated during the terms 
of the contract. We speak from experience in this regard. 

Thank you for your indulgence. We have endeavored to express our sincere 
opinions herein and hope that they may be of assistance to you and your asso- 
ciates on the committee. 

Respectfully submitted. 

Frep C. KELLOGG, President. 





ALLIS-CHALMERS MANUFACTURING CoO., 
Washington, D.C., March 8, 1958. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
House Office Building, Washington, D.C. 


Deak Mr. DurHAM: The following statement is submitted for your commit- 
tee’s consideration for the record of the section 202 hearings. 

With the full cooperation of the Atomic Energy Commission, contracts were 
formally completed the latter part of 1957 for the Northern States Power Co. 
66,000-electrical-kilowatt, controlled-recirculation boiling reactor (CRBR) Path- 
tinder powerplant. 

Allis-Chalmers and Pioneer Service & Engineering Co. are proceeding with 
engineering work. Research and development work has been started and will 
be accelerated during the months ahead. 

Studies have shown that a nuclear-fired superheater is feasible for this re- 
actor and plans to develop and use such a superheater of simple design are 
under consideration. 

To augment our existing facilities, we have under construction an engineering 
laboratory for research and development of nuclear reactors and nuclear power- 
plant components. We plan to have this laboratory in use before the end of 
this year. 

The construction of this laboratory is further proof of our faith in the future 
of nuclear power. As a manufacturer of a broad range of equipment for power, 
both mechanical and electrical, we have particular interest in the uses of nu- 
clear energy for propulsion and for the generation of electric power. In this 
statement we shall confine our remarks to the latter, except to say, in our 
opinion, development efforts in the field of ship-propulsion reactors should be 
applied to more than 1 or 2 types of reactors. 

In the field of nuclear power, domestic economic factors alone do not pres- 
ently provide the necessary profit incentive and driving forces to nourish a 
vigorous power industry. 

There seems to be general agreement that our international prestige and the 
obligations established by our atoms-for-peace program require that the United 
States maintain a position of world leadership in the development and use of 
atomic energy. 

That part of the cost of nuclear power, as an instrument of foreign policy, 
which cannot be supported by domestic economic consideration becomes an 
obligation which must be met by the expenditure of public funds. Therefore, 
advancement and the cost of pursuing the objective of economical nuclear power 
as soon as possible continues to be an obligation of both our industry and our 
Government. 

In recent months, much has been said and written about the necessity for an 
eecelerated nuclear power program and how to achieve it. There seems to be 
several parallel paths leading to the objective of economical nuclear power. 
One is the building and operation by electric utilities of nuclear powerplants 
in their systems, using reactors which have been built and proven, usually in 
AEC laboratories, at least to the extent of safety and feasibility for economical 
generation of electric power. We believe the advanced types of boiling-water 
reactors hold out the best prospects for early economical power. 

These plants may be built in the sizes suitable for the chosen locations on 
their power systems. This appears to be the most effective and quickest way 
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to get the operating experience necessary for the step-by-step development 
process which has been so successful in the advancement of the art of power 
generation. 

Another parallel path is the continuation of the Atomic Energy Commission’s 
program of research and development in the more promising types of reactors 
not yet built and tried in commercial power sizes. These parallel paths also call 
for the continuation of the Atomic Energy Commission’s policy of aiding elec- 
tric utilities and industry in general, in the research and development necessary 
for the further advancement of the more promising types of reactors. 

In the pursuit of the Atomic Energy Commission’s help to industry, a more 
realistic attitude toward accounting practices and procedures, particularly in 
the area of what is research and what is capital expenditure, will be most helpful. 

Consideration should also be given to modernizing the Atomic Energy Act 
with reference to patent policy. ‘There should be no limitation on the patenting 
of inventions by the inventor in the nuclear-power field. Industry should also 
be able, under Government contracts, to obtain patents, at their own expense, in 
foreign countries. 

It is believed that a realistic reappraisal and easing of the law and regula- 
tions, to be consistent with national requirements and present objectives, will 
do much to encourage industry in an accelerated program for economical nuclear 
power 

With respect to AIC’s controlled thermonuclear program, Allis-Chalmers and 
the Radio Corporation of America were selected, during the past year, by Prince- 
ton University and the Atomic Energy Commission to design, fabricate, install 
and test a facility at Princeton’s James Forrestal Research Center for advanced 
research into thermonuclear reactions. 

The model C-stellerator system is being designed at Princeton by an organi- 
zation of scientists and engineers from Allis-Chalmers and RCA, known as 
©-Stellerator Associates. The work of this group is being augmented by the 
full engineering and manufacturing resources of both companies. 

The enthusaistic cooperation of all personnel of Princeton, AEC, and C-Stel- 
lerator Associates and the results so far obtained in this project have been most 
gratifying and encouraging. We feel that the success of this type of relation- 
ship will demonstrate beyond doubt that, given the proper challenge and the 
right atmosphere in which to work, scientists, engineers, and businessmen from 
Government, universities and colleges, and industry can work together for the 
common good and advancement of highly scientific endeavor. 

Very truly yours, 
it. M. CASPER, 
General Manager, Nuclear Power Division. 


STATEMENT OF KENNETH A. SPENCER, CHAIRMAN OF THE NATIONAL COAL 
ASSOCIATION, ATOMIC ENERGY COMMITTEE, FEBRUARY 21, 1958S 


My name is Kenneth A. Spencer. I am president of the Pittsburg & Midway 
Coal Mining Company of Kansas City, Mo., and chairman of the atomie energy 
comuinittee of the National Coal Association. It is in this latter capacity that I 
appear here today. The National Coal Association is the trade organization of 
bituminous coal mine owners and operators throughout the United States. Its 
members mine more than two-thirds of the commercially produced bituminous 
eoal in this country. 

We in the coal industry are interested in the atomic energy program not only 
because atomic energy is another esource of fuel but also because the Atomic 
Energy Commission is one of our best customers. We are concerned, however, 
over the Gore bill, S. 3000, which appears to be directed toward a crash pro- 
gram in the industrial utilization of atomic energy to generate electricity. Our 
opposition to this bill is interrelated with existing conditions associated with the 
present atomic energy program and our views in general as to the development 
of atomic energy. 

With regard to existing conditions, it is our general understanding that the 
eosts of nuclear powerplants as being realized are appreciably higher than esti- 
mated, and that nuclear fuel as known is expensive. These conditions are 
expected to result in nuclear power costs which are far in excess of values com- 
petitive with coal-generated power. Because of this, it is understandable that 
there is no great demand for nuclear power within the United States. This lack 
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of demand and associated high unit production costs contribute materially to- 
ward the maintenance of high nuclear power costs. At the same time there are 
losses by private industry which is helping to pioneer the development of nuclear 
power. 

It is generally accepted that there is no need here in the United States for 
nuclear power because of the ample supplies of coal and because of the continued, 
progressive improvement in efficiency in the generation of coal-derived power. 
There is some lack of unanimity as to how long it will be before it is necessary 
to depend upon nuclear power in this country. It is, perhaps, unrealistic to elicit 
the answer to this question from the coal industry. The data, of course, will 
depend on the use rate, but very exaggerated use rates would fail to endanger 
our position for several hundred years. At the same time the most enthusiastic 
reports that we have reviewed on the development of atomic energy place the coal 
industry in a healthy position by the year 2000. Therefore, it would appear 
ill-advised to enter upon an accelerated program of any nature were it possible 
to consider only the needs of the American power industry. 

We understand, however, that there are substantial demands abroad for 
electricity derived from atomic energy. We understand that this demand exists 
because of less plentiful supplies of coal and that others, for example the British 
and the Russians, are in a position to supply these needs. It follows, therefore, 
that there might be an inroad into the atomie energy facet of the United States 
prestige were we not in a position to build reactors abroad, and conversely our 
world position would be enhanced by the continued leadership in the field. 

In its resolution adopted November 1, 1955, the National Coal Association 
stated in part: 

“In progression of humanity, in furthering world trade, in advancing the 
eause of peace, and in maintaining world leadership of the United States, there 
is a need to continue the Government sponsorship of the development of atomic 
energy * * * 

“Purther development of economically feasible nuclear power is necessary to 
provide power for underdeveloped areas of the world, to assist nations that have 
power shortages, and to protect the future of the United States in the power 
field. The National Coal Association therefore recognizes the need for the 
Government to continue the power demonstration program to optimize the 
conditions under which atomic power is generated.” 

Substantial progress has been made in the development of atomic energy since 
the time this resolution was adopted, and it appears that this progress has been 
in keeping with it. Aside from the several large reactors being constructed, the 
Shippingport plant has been placed in operation. 

We recognize the possibility that it may be necessary to construct additional 
reactor types to demonstrate United States leadership. However, we have 
understood that the Atomic Energy Commission has reviewed the technical 
aspects of the present systems and has endorsed the several systems now in- 
cluded. We are inclined to agree with this view and see no need to engage in 
an international kilowatts race. 

It is, of course, obvious that lower unit costs on nuclear power systems could 
be realized with an increase in production rate. However, we disfavor taxing 
the country as a whole to bring this about, particularly because there is no need 
for nuclear power in this country, because there is no assurance that such op- 
timized systems would be more economical than coal-fired systems now in use, 
and because of the apparent high obsolescence of nuclear systems in their present 
early stage of development. 

We should like to suggest that the goals of the Joint Committee on Atomic 
Energy and those of the National Coal Association as stipulated in its November 
1, 1955, resolution on this subject are basically the same. We should like to 
think that the goals of Senator Gore as outlined in his bill S. 3000, might be 
included also. However, in pursuit of these goals and in maintaining the expense 
of the overall program within reasonable bounds, we should like to suggest that 
the committee give consideration to the following: 

1. Encourage the AEC to allow industry to handle more of its business. In 
this regard we note that when facilities presently under construction are com- 
pleted there will be some 15,000 tons of uranium oxide processed annually. 
Apparently this material will find its way into the Commission circles. 

We note also that estimates have been made that indicate a minimum of only 
about 50 tons of uranium will be used in 1958 in the American power industry, 
and that this will climb to 170 tons by 1961, and to a maximum of 800 tons in 
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1965. This represents a substantial difference in materials traffic and since one 
of the reasons advanced for accelerating the civilian program is to reduce costs 
through a larger handling rate, it would appear that more of the AEC’s business 
might be conducted by industry in developing and maintaining a healthy indus- 
trial program. We recognize that this would be only a partial solution at best 
but we believe substantial assistance to industry would result. 

2. Build only adequate large reactors to prove technology. This point is 
directed, of course, at proving and developing technology rather than stimulating 
economy through mass production. The mass production idea appears to us 
to be totally unwarranted because of reasons presented earlier. 

3. Compete in the foreign market where United States nuclear power is com- 
petitive. It is our understanding that reactors being built now by American 
industry can be produced on a basis competitive with those provided by the 
British and we should like to encourage this. We should like to suggest that 
along with this and, of course, within courses of security, a program of fuel 
allocation be adopted which would make it as convenient as possible for Ameri- 
can industry to do business abroad. 


House OF REPRESENTATIVES, 


Washington, D. C., March 13, 1958. 
Hon. JAMES FE. VAN ZANDT, 


House of Representatives, Washington, D.C, 


DEAR JIMMIE: I have received a communication from a friend of mine relative 
to atomic energy development. Undoubtedly, these facts have been called to 
your attention but in order to stress the situation I am enclosing excerpts below. 

He quoted Mr. Roberts’ letter to the Atomic Industrial Forum survey which 
stated : 

“If atomic energy was a cheap source of power or if it was closely competitive 
with present sources, the market for reactors would be increased radically and 
in a very short space of time. 

“The main problem, therefore, facing atomic energy today would seem to be 
one of finding methods and means of reducing cost of all items connected with it. 

Secause of the low volume of atomic energy business now existing, it would 
not seem as if industry could be expected to pour large amounts of development 
money into such cost reduction projects. 

“However, the Government in its naval program is affected vitally by such a 
program and it is our belief that substantial amounts of money should be al- 
lotted by Government to industry aimed at cost reduction programs on this 
premise alone. 

“Furthermore, unless some encouragement is given to industry to stay in the 
business in the future—and many may not stay unless it is going to be profit- 
able to them within a reasonable time—it would seem unfortunate that the 
technology and personnel which some of them have accumulated should run the 
risk of being dissipated or disbanded. If this takes place, if war came upon us, 
this country could be in a dangerous situation. 

“We also believe that AEC should operate as regards research and develop- 
ment and production contracts under the same rules and regulations as does 
the Defense Department. Present methods leave too much latitude to the 
whims and idiosyncrasies of the contracting officers.” 

In addition my correspondent states : 

“Another problem affecting reactor costs is related to the potential hazards 
with reactor fuels, without sufficient experience and technology in safe handling 
and control. This results in considerable caution and the use of large factors 
of safety in reactor design and fabrication. Experience gained in building and 
operating reactors, coupled with continuing research and development on reactor 
fuels, will build up the necessary knowledge to not only improve the fuels 
themselves but also the problems and costs involved in providing adequate 
safety. If we are right in this opinion, greater numbers of reactors must be 
placed in operation even though not justifiable economically at the present time. 
These reactors must be for both civilian and military use, as the experience 
and requirements with strictly military applications with their special require- 
ments will not build an adequate technological base for increasing civilian use. 
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“We are, as you know, in complete agreement with the conclusion that fixesi- 
price contracts for research and development work are unworkable and un- 
desirable when exploring a new field with little past experience for guidance.” 

Sincerely, 
WILLIAM H. BATEs, 
Member of Congress. 


COMBUSTION ENGINEERING, INC., 
New York, N. Y., March 2], 1958 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress, Washington, D.C. 

DEAR Mr. DuRHAM: Enclosed is a statement that Combustion Engineering, 
Ine., would like to have incorporated in the record of the 202 hearings being 
held by the Joint Committee. 

Our company has never before appeared or submitted a statement during 
these hearings. We are submitting this statement for the record, and we are not 
asking to be permitted to appear. 

Thank you for offering us this opportunity. 

Sincerely yours, 
JOSEPH V. SANTRY, Chuirman 


STATEMENT OF COMBUSTION ENGINEERING, INC. 


Combustion Engineering, Inc., is 1 of the 2 largest manufacturers 01 
steam generating equipment in the world. We supply a large fraction of the 
boilers used by our country’s utility industry, and through subsidiaries and 
licensees we also do extensive business abroad. 

We hope and expect that we will occupy the same major role in the atomic 
power industry that we have played in the field of conventional steam geu 
erating equipment. 

Combustion is a modest-sized company, with total assets approximating $100 
million. Nonetheless, we have already invested more than $30 million in xtomic 
energy activities. 

Of this sum, $22 million has been invested in nuclear facilities at Windsor, 
Conn., and Chattanooga, Tenn. We contributed $1 million to the PRDC Detroit 
Edison group. We have also absorbed research and development costs totaling 
more than $6 million in the manufacture of nuclear components. 

Finally, we contributed 33 million of our money toward the research and 
development costs of the powerplant for the hunter-killer submarine. 

We sincerely believe that, particularly in view of our company’s limited assets. 
the size of our investment in atomic power development is unique. 


CE NUCLEAR FACILITIES 


Completely with its own money, Combustion has built a $16 million nuclear 
engineering and development center at Windsor, Conn., on a site covering 535 
acres. To the best of our knowledge, this is the largest privately owned facility 
of its kind in the world. 

The Windsor laboratory includes a core manufacturing and assembly plant, a 
materials development laboratory, an engineering development laboratory, two 
buildings containing critical experiments, and a large engineering and adminis 
tration building. 

Over 1,000 people, including more than 300 scientists and engineers, 2re now 
employed at Windsor. 

At its Chattanooga plant, Combustion has the country’s first facility speciticall) 
built for the design and manufacture of heavy nuclear components. Our S6 
million nuclear power building contains machinery and ventilation equipment 
designed for the sole purpose of providing the extreme tolerances and absolute 
integrity required of nuclear components. 

There are over 500 people employed in the nuclear components group ut 
Chattanooga, of whom over 100 are engineers and scientists. 
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CE NUCLEAR ACTIVITIES 
Complete nuclear powerplant systems 


CE is designing, developing, and building for the Atomic Energy Commission 
a land-based prototype of a nuclear powerplant for a hunter-killer submarine. 

Construction of the prototype at our Windsor laboratory started in August 
1956. CE also has a contract with the United States Navy to provide the 
design and engineering necessary to furnish reactor components to the nuclear- 
propelled submarine SS (V) 597. 

Nuclear components 

CE has been a major supplier of powerplant components for our nuclear Navy. 
Components for these powerplants of our atomic fleet have been or are being 
built by CE. Included in these components are pressure vessels steam genera- 
tors, and pressurizers. 

The pressure vessel of the world’s first full-scale civilian powerplant, the 
Shippingport reactor, was built in the shops of CE. In addition, we are now 
manufacturing the pressure vessel for the Detroit Edison Enrico Fermi fast 
breeder reactor, and we will ship it shortly. 

Nuclear cores 


CE now has contracts for five nuclear submarine cores, with our tirst core 
scheduled for delivery to the United States Navy during the coming moath. 


Other atomic work 


One subsidiary of CE is the Lummus Co., which has engaged in the design 
und engineering of major portions of the heavy-water projects at both Dania 
and Savannah River. The Lummus Co. has also completed the design and 
engineering work on a nitric acid recovery system at the Hanford, Wash., instal- 
lation of the Atomic Energy Commission. 


rHE AREA OF TECHNICAL DECISION 


When compared to conventional plants, atomic powerplants today exhibit 
both high capital costs and high fuel costs. 

Cost reduction through component elimination and simplification is, of course, 
important. Yet we believe that the real area of greatest challenge, and greatest 
potential improvement, lies in the very heart of a reactor system—its nuclear 
fuel. For water reactors, this means cores with cheaper fabrication and re 
processing costs and, above all, longer lives. This goal, in turn, is dependent 
upon a far more intimate knowledge of reactor physics and reactor materials 
than we possess today. 

It is of critical importance that the Atomic Energy Commission support re 
search and development progress in these areas at the highest possible level 
in its own laboratories, in the universities, and among industrial contractors. 
We particularly hope that greater support will be forthcoming for applied re- 
search and development projects in industrial laboratories. 

Designers of nuclear powerplants are today in the saine position confronting 
airplane designers in the early years after Kitty Hawk. Known technology has 
heen pressed to the limit. No standard body of reactor theory now exists. Trial 
and error must often substitute for scientific prediction. 

Even in today’s most advanced reactor system, light pressurized water, the 
range of technological uncertainty is enormous. The area of the unknown is 
progressively greater in systems possessing more sophisticated technologies. 

Even modest advances in reactor design involve major research and develop- 
ment progress. Often, the cost and duration of such efforts cannot be predicted 
in advance. 

Side by side with this, we have only begun to amass operating experience 
with central power reactors. Until many such plants are designed, built, and 
operated, it will be difficult, if not impossible, to identify accurately the re- 
actor types having the greatest long-term promise for competitive power. 

During the foreseeable future, a vigorous atomic power development pro- 
gram will continue to require the support of both Government and industry. 
Neither can do the job alone. 
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COMBUSTION’S PHILOSOPHY OF ATOMIC DEVELOPMENT 


Our guiding principles throughout have been these: The road to useful atomic 
power will be long, difficult, and costly. We must learn to walk before we can 
run. 

From the very beginning, we warned potential reactor customers not to un- 
derestimate costs and technical difficulties. From the very outset also, we de- 
temined not to undertake projects to which our technical competence was not 
yet equal. 

When in late 1955 we began designing our first complete nuclear powerplant 
for the hunter-killer submarine, it was required that the company take on no 
other reactor design jobs. 

As a result of heretofore concentrating all our energies on this one task, we 
are meeting the severe schedule and rigorous technical specifications of the 
hunter-killer submarine. 

Over the past 2 years, however, our competence has steadily grown. We 
have received invaluable counsel and technical assistance from the Atomic 
Energy Commission and especially from Adm. H. G. Rickover and his associates 
in the Naval Reactors Branch. Further, we have ourselves sponsored an am- 
bitious training program for the CE technical staff. 

We have now satisfied ourselves that we can take on additional major re- 
actor projects without jeopardizing our existing programs. 

It has been a great privilege for us to be associated with the cause of harness- 
ing the atom for useful power. 

(Whereupon, at 3:35 p. m., Tuesday, March 4, 1958, the hearing 


adjourned. ) 
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STATEMENTS OF UNITED STATES ATOMIC ENERGY COMMISSION 
TO THE CONGRESSIONAL JOINT COMMITTEE ON ATOMIC ENERGY 
CONCLUDING COMMISSION PRESENTATIONS * 


A. SUMMARY OF STATUS OF PoweR REACTOR PROGRAM IN EARLY 1958 


It has now been 3% years since amendment to the Atomic Energy Act and 
the relaxation of the Government’s monopoly in the field of atomic energy. In 
that time there has been wide progress in power-reactor development. We are 
not yet at the point of economically competitive nuclear power reactors, except 
possibly in certain unusually high power cost areas. We have advanced power 
reactor technology markedly. 

At present there are a number of power reactors and power-reactor experi- 
ments operating or under construction in the United States. Six experimental 
power reactors were completed in 1957. Three of these have produced electricity 
for distribution over existing utility systems—the Shippingport plant, the 
sodium-reactor experiment, and the Vallecitos plant. The other three are the 
homogeneous reactor experiment No. 2 at Oak Ridge National Laboratory, or- 
ganic moderated reactor experiment at the National Reactor Testing Station, 
and the Army package power reactor No. 1 at Fort Belvoir, Va. 

Among those reactors under construction are four commercial plants which 
are all large scale. These are the Commonwealth Edison plant in Illinois, the 
Consolidated Edison plant in New York State, the Enrico Fermi plant in Michi- 
gan, and the Yankee atomic electric plant in Massachusetts. 

The Vallecitos boiling water reactor was dedicated near Pleasanton, Calif., 
on November 25, 1957, by the General Electric and the Pacific Gas & Electric 
Cos. This plant is generating electricity for distribution over the Pacific Gas & 
Electric system. 





As the power-reactor program is midway of its fourth year, one can see how 
extensive is the growth in technology. 

To begin with, the record shows that we have largely carried out the original 
program formulated by the AEC and supported by your committee in early 
1954. This undertaking, variously called the 5-year or the 5-reactor program, 
envisioned the development, design, construction, and operation of 5 reactors, 
each of a different type. Four of these were to be small-scale reactor experi- 
ments. They are the experimental boiling water reactor (EBWR), the sodium 
reactor experiment (SRE), the experimental breeder reactor No. 2 (EBR-2), 
and the homogeneous reactor experiment No. 2 (HRE-2). The fifth project 
was for an experimental prototype pressurized water reactor, the Shippingport 
atomic powerplant. 

It is a source of satisfaction to us that, by the end of 1957, 4 of these 5 reactors 
had gone critical. This means that a large amount of research and development 
has already been accomplished successfully, that we have accumulated consid- 
erable experience in design and construction, and that we are now in a position 
to derive benefits from experimental operation of these reactors. 

The only one of the original reactors which remains to be completed is the 
EBR-2. Construction of this plant is underway and it is now hoped it will 
be completed and in operation by 1960. 

In reviewing specific advances during the past year, attention quickly becomes 
focused on one day, December 2. Two of the most significant events of the year 
eccurred on that day, which, incidentally, marked the 15th anniversary of the 
achievement of the first nuclear chain reaction. One of these was the first 
criticality of the reactor at the Shippingport atomic power station. The other 
was the achievement by the experimental boiling-water reactor of a thermal 
output more than twice its designed rating. 

The significance of the Shippingport accomplishment needs little comment. 
It is our first large-scale nuclear powerplant. At its designed rating of 60.000 
electrical kilowatts net, which was first achieved on December 23, it produces 
more electricity than any other individual reactor in the world. Notwith :tand- 
ing its size, the Shippingport reactor is experimental in purpose. The impor- 
tant thing about it is not the cost of the power it produces, which we have 


ee 


‘The additional statements were subsequently received from the AEC to complete its 
testimony during the 1958 section 202 hearings. . 


24041—58 37 





569 














570 ATOMIC ENERGY INDUSTRY 


known from the first would be high, but the fact that it exists and that from 
it we can learn important things about design, construction, and operation of 
full-scale nuclear powerplants. It is an impressive achievement. 

The EBWR’s demonstration of stable operation at more than double its design 
power rating has significance from more than one point of view. To begin with, 
it is encouraging as a demonstration of capability to produce power at a lower 
capital cost per unit of capital investment. 

EBWR’s success is also vindication of the philosophy which underlay the 
5-year program, the concept, namely, that through experimental operation of 
small and relatively inexpensive plants we can make substantial advances 
toward economic nuclear power. 

Another event of 1957 which deserves comment for its wider implications 
was the first criticality of the organic moderated reactor experiment (OMRE) 
at Idaho. This was a concept which was not included in the original program 
and points up the fact that in a young technology new ideas and concepts con- 
stantly emerge. 

We have sought to develop the best of these ideas as rapidly as possible. 
In the case of the OMRE, for example, if radiation damage to the organic 
coolant proves not to be excessive, we have an additional reactor concept which 
ean be exploited in full-scale plants with minimum developmental work. Ex- 
perience of early 1958 with this reactor is encouraging. 

In following the progress of reactor-development programs, there may be a 
tendency to give exclusive attention to the initiation or operation of reactor 
projects. Notwithstanding the very great importance of such events, one should 
emphasize the various supply and service functions essential for support of a 
reactor industry—work on fuel materials, fuel fabrication, fuel processing, 
utilization of fission products and radiation of byproducts, waste disposal, 
operation of radiation test facilities, and the like. Some of the larger problems 
between us and attainment of economic nuclear power lie in these areas. 

Encouraging progress was made last year by both Government and industry 
in the development of oxide and other ceramic fuel elements. These types offer 
promise of having greater stability and longer life than metallic fuel elements. 
For example, radiation stability at exposures in excess of 10,000 megawatt- 
days per ton has been demonstrated in samples of some of these fuel materials. 
Moreover, new fabrication techniques with promise of lower unit costs for oxide 
elements have also been developed and demonstrated on a modest scale. 

These are accomplishments whose tendency is to bring down the fuel com- 
ponent of nuclear-power costs. For substantial reductions to be achieved, 
however, there must be expanded work on these and other new types of fuel 
elements and other aspects of the fuel cycle must also be given increased 
attention. 

Details of the progress in the Nation’s development of power reactors are fully 
reported in the 23d semiannual report, pages 77-136, which has been filed with 
you as the Commission’s general written testimony. 

The progress to date in the privately financed, Government-financed, and 
cooperative programs is heartening. All of us desire to maintain it. However, 
as with any area of human endeavor, conditions change in the atomic energy 
field, and as progress is achieved we find that new problems emerge. We are 
now in the midst of a thorough review of the civilian power-reactor program 
to determine whether modifications are necessary. This program is extremely 
complex and many factors must be studied carefully in the course of such a 
review. 

Both the Joint Committee and the Commission have held extensive discussions 
in this area with leaders from the major segments of the atomic industry. We 
received from the committee on November 27, 1957, a letter suggesting that it 
would be in the national interest for the Joint Committee and the Commission 
to cooperate in clarifying our program objectives. This letter led to a series of 
informal sessions in which both members of your committee and members of the 
Commision, as well as our respective staffs, have examined the current problems 
and considered possible courses of actions which might broaden plans for the 
future. 

A truly cooperative effort is proceeding with the purpose of reaching workable 
solutions to the many future problems which face the industry and ourselves. 
All concerned are taking part. These hearings under section 202 of the act have 
been an important phase of the necessary exchange of ideas that precedes decision 
and action, and we are glad to play our part in them. 

The process now underway will add new elements to our atomic energy 
program under which this Nation will continue to advance toward the basic goal 
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of placing power from atomic energy at the service of mankind and spreading 
the area in which atomic power can be competitive until it covers the whole 
world. 





B. INFORMATION UppATING Cost AND SCHEDULE ESTIMATES ON CIVILIAN REac- 
TORS SUBMITTED ORIGINALLY AND IN CALENDAR YEAR 1957 FoR SECTION 202 
HEARINGS 


The costs shown include cost of plant construction and the costs associated 
with the fabrication or preparation of fuel elements (when this data is avail- 
able). The cost of the related research and development program and operating 
costs are not included. 

The original and February 1957 estimated cost and schedule for low-power 
operation are as given in the calendar year 1957 section 202 hearings. The 
current estimates represent the most recent data available. 


5-year program 


Pressurized water reactor (PWR), Shippingport, Pa.: Original estimate of 
initial low-power operations, July 1957; February 1957 estimate of initial low- 
power operations, December 1957 : 


Initial low-power operation, December 1957 : 


Original estimated cost : Thousands 
Reactor plant______--- cai ala a cd Sighs eo oe ee 
Turbine generator______ slgpacin cabot acsaaanaatatoeetene vices natsiecrcanieiecaas Te 

TI goss saccade alse iin wi ; sin i wae sik a esting a 


February 1957 estimated cost: 
Reactor plant _____- ie rei bbth taint * 55, 000 


Turbine generator__...._____-_- 








Juctdi carson dees __. 15,000 
SE a cde de asc ccc ln aie boa Spl cee a 70, 000 

Actual cost: 
TOROE (ERs dia ccaniinidundinaimdiinnteie eee * 55, 000 
PUFOING GUNCTROP sa cncsasecscnncduaud Lasik aaah cal ithe dts’ 17, 500 
TN as initia anid ight ie ata adc ae 72, 500 


Boiling water reactor (BWR), Argonne National Laboratory: Original esti- 
mate of initial low-power operation, December 1956; February 1957 estimate of 
initial low-power operation, December 1956 : 

Initial low-power operation, December 1956: 
Original estimated cost: Thousands 


RR: FRI nA a ii has eterna sree ee $2,600 
FU: NEE NUR scans = scenes tncn as adenenaran anna iiliniedarlleRaceesgramaaetaliee 900 
SIGINT GN WUNDOTUIIE TACINGION. 5 on ne etic ne 1, 000 
OED a scien sess sie acl sca ae cance ipa dee eile diets Cea 4, 500 
February 1957 estimated cost: 
TMG I a ON a iii casei seca oh casa 3, 945 
BeNOR TOU OE CI sei ole Sls ane pe eee aa eee 1, 195 
Building and supporting CTE ascites bed ica seepage 1, 000 
TNR di eccsecen ans si art i atl atti ch gla apa ae ape 6, 140 
Actual cost: 
Remeber TAU r CRUE 5 ois etn cn i ae eee 3, 636 
DUO See a chi scien ac sissies acm inane eae 1, 26% 
Sulidineg and supporting TaCthUGG ac. 46 ion ccs ees 992 
hse Se pe cena a pam come ane scale ts ll Cai Sans db ineeaaea a 75, 891 


1Includes a $5 million investment by Duquesne Power & Light Co. in the project and a 
$0.5 million contribution by Westinghouse Electric Co. Includes cost of the initial core, 
buildings, and supporting facilities. The February 1957 estimate included $13 million for 
the initial core: the current estimate includes $12.4 million for initial core, 

2 Represents final cost data. 
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5-year program—Continued 


Homogeneous reactors (HRE No. 2), Oak Ridge National Laboratory: Orig- 
inal estimate of initial low-power operations, June 1956; February 1957 estimate 
of initial low-power operations, December 1957 : 

Initial low-power operations, December 1957 : 


Original estimated cost: Thousands 
EROIODOT TION a as tics tients cee seca eeee $1, 800 
nC ions to i eet a lg el ale deine ee ee pet al cs 
PRDRCOOE TODMICRTIO os ct hence eedwans sie ad catalina $1, SOO 
PURGE PPRURPREIOR 5a oi ee cease i ieee wes. Sucade ae (*) 
puding ana eupparting Lactiues. « o53o3 2st cdeeenaeenae 630 
TONE oii i ee ne eee etieemei Gabe coge ewan baeine 2, 430 


February 1957 estimated cost: 
Reactor fabrication... «625. oe 
Fuel preparation___~ 


- 


salsa ciaabaian'slt ag 
3 





Be alee aiid erases usp ican ed neta eaaaaightnaeuangitaie (*) 
Building and supporting fz I a la a ee eee ° 630 
ER cat oe ‘ adiabatic sii Chait Recta since ciara tee an ae a 3, 630 
Actual cost: 
Reactor fabrication_________~_- shied ania teil ert casa ame Eccles end east *3, 008 
Fuel preparation__-_ ad. Secs tp ctinlieda tes ba nui sie coate a mata oar ace 
Building and supporting fac ilities_____ sasinisas Susie ep laiegactatgli Bidee es ” 631 
SEE 2 saescinin mannan ming tates pahdcaess anit aandenTite wrtdeadaaa 3, 639 


Sodium graphite reactor (SRE), Santa Susana, Calif.: Original estimate of 
initial low-power operations, June 1956; February 1957 estimate of initial low- 
power operations, June 1957: 

Initial low-power operations, April 1957: 


Original estimated cost: Thousands 
IN TU IN I i i i ie Sa dee betas deities dans eine es $3, 500 
I ag Ba te To fe or ge 220 

Saliding: aml supporting facies... on och cei weeas 
CN a ae et are ol as area ee 8 3,7 720 


February 1957 estimated cost: 


Reactor fabrication_____ cane ta i iced a ae eet OO ars Ske ee 800 
: Na CUI one 5 ola ee eh ee ee 230 
Building and supporting facilities hE a ee os - 
AT ln re nme pert a OU pale ena Lhe Oe ale. 7, 030 
Actual cost: 
Reactor fabrication_ Sa a haa tao ee ER 
Fuel-element fabric ation_ Bic tech c handa Riwaegu aaa on 327 
Buildings and supporting fac ties oidsininscachtsctecmnsamnacmseeeaias’ «*) 
PO sce ot A ore eee ae sissies elanccipaare tio Attaadanle A seh Tea Oe 


3 Costs of preparing uranyl sulfate are not significant. 

4 Includes chemical fuel reprocessing facilities. 

5 Includes cost of building originally constructed to accommodate HRE No. 1 as well as 
cost of alterations necessary for HRE No. 2. 

6Cost of construction of buildings and supporting facilities fin: inced by NAA was esti- 
mated in February 1957 at $0.92 million. The current estimate is $0.93 million. The 
building amortization is included in the overall cost of the project. The overall cost of 
the project through fiscal year 1957, including “research and development,” is $16.7 
million. Of this amount NAA shared $2.85 million of such overall costs. 

7 Does not include costs of power-generating equipment installed by Southern California 
Edison Co The February 1957 estimate was $1.1 million. Actual cost was $1.4 million. 
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5-year program—Continued 


Uxperimental breeder reactor No. II (EBR-II), Argonne National Laboratory: 
Original estimate of initial low-power operations, March 1958; February 1957 
estimate of initial low-power operations, June 1959: 


Current estimate of initial low-power operations, July 1960: 


Original estimated cost: Thousands 
TROROCRUE TATION IE sg a okie eee $12, 000 
Te, CN sii cisevccctnce wildcat diamine aurscaiieaetat ase 1, 400 







Processing plant 


Total 







February 1907 eutimated ett noc cicc cas casee castintowaeceee 29, 100 





Current estimated cost: 


Reactor and power cycle... ..cnnccannnane she pipcamieaiicttaisa Bn 18, 048 
Wes PA eeni gc oe ce ie ei ee eS e") 
PrOCeeaitt QING 5s ok ence ee dete 7, 920 





SORE: ES” IU esis vesieccty ices sa cats aereiacaia aaatnaren ue bee toemes aimee aaa 3, 1382 













Organie moderated reactor experiment (OMRE), national reactor test station 
initial low-power operation, September 1957 : 






Current estimated cost: Thousands 
MOOR CTOR. TRIG a inci iisiesinisccincs sini sts: inched cabin ics ince aed $2, 030 
yn Sa isin ics eal bee 242 
Building Snd@: Supporting FACIICIOS nn cnc cccsa canna snenadee 342 





sx nis i cto i i lk ti ci ee ce i eee leaden Adachi 2, 614 


‘Preliminary estimate for fuel is $1,893,000. (This cost is not to be included in the 
capital cost of the plant.) 


















Power Demonstration Reactor Program 


FIRST ROUND 











Consumers Public Power District (SGR), Beatrice, Nebr.: Original estimate 
of initial low-power operations, 1959; February 1957 estimate of initial low- 
power operations, 1962: 












Current estimate of initial low-power operations, 1962: 


Original estimated cost: Thousands 
WR Read id. seins einen icine arte slang ieee anne $13, 129 
CURE TP ROOE ION 6 cicice sce cece ee enn eg 63 
Land, buildings, and suporting facilities___._.uo-._._._..__.------ 2, 649 


Electrical generating facilities 


Total 






February 1957 estimated cost : 


a i a ee ee 26, 630 
We UNE Ua i es cs saeecee nine cela ainda ag decane a eee 631 
Land, buildings, and suporting facilities_._................... 2, 649 
BI@CETICG) DOMIGRUUHII TCR CIO asin ices nc oe ae 8, 701 





POUND ascitic n man sue a hcp a a a cae ae i ee ee 38, 611 
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Power Demonstration Reactor Program—Continued 


Current estimate of initial low-power operations, 1962—Continued 


Current estimated cost : Thousands 
eee aes cinemas $29, 233 
er rN a ni ce ooweneueanae (*) 
Land, buildings, and supporting facilities__.__._._.__.-..-----~- 712, 692 
Biectrical generating facilitios...........222. osu c nese 8, 250 

SN insite cic a al wats de ee ts al signin peo ca one il * 50, 175 


Yankee Atomic Electric Co. (PWR), Rowe, Mass.: Original estimate of initial 
low-power operations, 1958; February 1957 estimate of initial low-power opera- 
tions, 1960: 


Current estimate of initial low-power operation, 1960: 








Original estimated cost : hae gcngeeert 
I na cee eee aaa $16, 765 
tak SN RUN a cca janstoesclaa ssc aes ama Rg aa a (*) 2 
Land, buildings, and supporting facilities__._.______.__--------~-- 2, 275 
loctric generating SACU ois hese 13, 880 

PON a ae eee eee eae ace 32, 920 

February 1957 estimated cost: 

NN a a eared eee pacino ane __ 16, 765 

te NR UID ch rs a aera ecalinaer mental sss cece ani 2, 000 
Land, buildings, and supporting facilities____._._.__-_._.._.------- 5, 210 
Miocterlc -semernting -FaCie. nsk ssi wececcciesn ees 10, 525 
PRN ce on aa baie tlle oh Se ees eS eee ee 34, 500 

Current estimated cost: 

a ae aS al at . 38, 413 
ee Rn a i ah a a ee 3, 600 
Land, buildings, and supporting facilities___..__._.__._._-.------- 4, O84 
PRBCIIC  PEREERTING “THC os ier eee iene 11, 420 

NN ic sc a a a a aia Lo Ch a se * 57, 517 


Power Reactor Development Co. (FBR), Monroe, Mich.: Original estimate of 
initial low-power operations, 1960; February 1957 estimate of initial low-power 
operations, 1960: 


Current estimate of initial low-power operations, 1960: 


Original estimated cost: Thousands 
NY TRO oe es i es $34, 300 
ee Sia aC i ce oe 3, 500 
SAU “STI a a ee eae 10, 700 

SR i gaat sr a Et eee a tak ed ee daar epee . 48,500 

February 1957 estimated cost: 

PIT ON ns i a le ea ee a _ eh, eee 
Fuel element fabrication____________~_ Se ee ee a ee ae ee eae ae 2,100 
SU PRAM TRPOLEY ” PREUUCUE NNO 2 oa Nar, 14, 000 

a a a a ar ea i 47, 325 


1No current estimate available as core design is undergoing change. 

2 Major cause of increase is for conventional boiler provided by Consumers. 

8 Consumers investment in the total project cost amounts to $26.2 million, which includes 
conventional boiler, electrical-generating facilities, land, buildings, and supporting facil- 
ities, and $5.2 million investment in the reactor plant. 

The current estimate for reactor cost is the same as that authorized by Congress in the 
fiscal year 1958 authorization under section 261 of the act. Other increase in the total 
_ cost occurred in the conventioned portion of the plant which is being borne by 

onsumers. 


*Cost of construction borne by Yankee Atomic Electric with no AEC investment in 
construction. 
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Power Demonstration Reactor Program—Continued 


Current estimate of initial low-power operations, 1960—Continued 


Current estimated cost: Thousands 
Dera Sa ini ii ce ecaccinceasinn etnleha a ae. ® $37, 020 
Fiant: clement CeaeG Fitts. 6. nik eet ee es (°) 
Nonnuciear tictlitietcsii cic 14, 061 

ON a a 51, 081 


6 This does not include PRDC allowance of $1,175,000 for working capital, or any allow- 


ance for research and development expenses, plant operating costs, or waiver of fuel use 
charge. 


®* Included in nuclear facilities. 


SECOND ROUND 


Wolverine Electric Cooperative (homogeneous reactor), Hershey, Mich.: 
Original estimate of initial low-power operations, 1960; February 1957 estimate 
of initial low-power operations, 1961: 


Current estimate of initial low-power operations, not available: 


Original estimated cost : Thousandea 
RONCOP is 2c noise care nctacsaesencacnsecesecscscsesassas $2, 835 


Wy CGR CRIN ois es ree one eomecne ee ena eee 
Land, buildings, and supporting facilities__............----.. ~_--... 





Miectrical -generating- tacihtiets = 5555255 -20220505552E = 739 
TOGR. cacti oe ee ee. a ee SS 3, 574 
February 1957 estimated cost : 
ROR CRUG bik. oes Saniodaisnd Ake ea SS ol AG eee 3, 787 
TO) Sa hi eek tS tii cite nee ee (*) 
Land, buildings, and supporting facilities_._......_._...._....___ (7) 
FULGCETECR Qemerttime  Cmearen 5 on he cone 757 
a i a ee 4, 544 
Current estimated cost: 
NOU Se no deanna banana nent 10, 348 
UE. SI ores ck ee ta ) 
Land, buildings, and supporting facilities_._...u....-.....____ (7) 
BMilectrical Memermtine TACHI nai isis cc nccncmmmmenmesas 1, 810 
UN a sa eS ch acetic *12, 158 


Rural Cooperative Power Association (BWR), Elk River, Minn.: Original 
estimate of initial low-power operations, 1959; February 1957 estimate of initial 
low-power operations, 1961: 


Current estimate of initial low-power operations, 1960: 





Original estimated cost: Thousands 
ee ee Ce a ee ee eee ees $3, 760 
i ee. SUR IORCION a a a ee eee eee 
Land, buildings and supporting facilities_._._..u..__._._.._._....__ 7 
RIGCESICRL GOMOTRCING TRCUEG cis ciccaidauiice eee 1, 725 
TRIO NOB ici bs scien ning ania dace cicacieaidlmas pilenntamia e ia 6, 185 
February 1957 estimated cost: 
OUI eis cies occas aca aa das ag la ae i eae el a 5, 545 
BUG. LOC a iiss isc irae shceses bs nicrecnndiciacesaseeees eee 
Land, buildings and supporting facilities_.__.........._._____ 700 
FULOCERIC merit TCR ss ssiccsccics eeeccias ete ac io ened 1, 750 
PN sarees Sores td a ae ae ar 7, 995 








1 Fuel preparation costs for homogeneous reactors are not significant. 

2 Facilities to be located in existing structure. 

*The JCAE was notified on Aug. 23, 1957, that Foster Wheeler was no longer willing to 
undertake the project on a ceiling price basis. The company estimated the total plant 
cost at $14,386,000 under a cost type contract. The estimate of $12,158,000 was made by 
the ORO and represents the AEC estimate of cost to carry out the objectives of the 
Wolverine proposal still under consideration by the Commission. 
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Power Demonstration Reactor Program—Continued 


Current estimate of initial low-power operations, 1960—Continued 


Current estimated cost: Thousands 
ON i i a a eee $8, 990 
INT I a ee ee Sc miibeeeietne secilimnicn 
Land, buildings and supporting facilities___._._.__-_-_._-_-_--------~- 700 
Hlectrical generating Tacilitie®....... ...<2..-2--200-2 3s nce 1, 750 

i a a a a 11, 440 


Chugach Electric Association (SGR), Anchorage, Alaska: Original estimate 
of initial low-power operations, 1961: 


Current estimate of initial low-power operations, 1962 : 


Original estimated cost: Thousands 
MIEN. 3S wake ais, FE eR en aaa uaeate $5, 500 
Draeeeh RO nt ee ee ee es cr} 
Land, buildings and supporting facilities._._._...._..-...-.... ~~-...- 
Electrical .wenerating. facilities. au... 26. neces cnn nsuce *1, 850 

eh Re a BD el ala ae 7, 350 
Current estimated cost: 
IO a lc acacia Sega IOe 9, 229 
TUN Ty eh cr maths ip. 
Land, buiidings and supporting facilities____.___-_-._--.--------~ - a 
Dliectrical. menerstineg facies: nc ee cmon nee °1, 850 
SE a pa a cs le *11, 079 


City of Piqua, (OMR), Piqua, Ohio: Original estimate of initial low-power 
operations, 1961: 


Current estimate of initial low-power operations, 1961: 





Original estimated cost: Thousands 
a a Sod $4, 010 
I ee NIN icin cc enc occ bes Glee ep rd 
Land, buildings and supporting facilities__.c.0...ccci._.__.__- 580 
Bocirical menerating Facies... ee eee ekenne si 1, 031 

PRN sinc eid sec vst on acs Sansa a i oh a 5, 621 
Current estimated cost: 
a es ew te acs nia A md 4, 677 
Tress NT a a a a : dabbonisaeboal sce €*) 
Land, buildings and supporting facilities_._._..c.._._._._.____.__-~ *1, 780 
Ribertrien) werleracing  TACNGle 6 oc oi cen seUSLeasece 2,175 
ne el oe ee a eee ee *8 632 


*Not available 

5 Includes site and necessary structures. 

6A revised estimate was not available as of February 1957. The JCAE was furnished 
the revised estimate of $6,729,000 for the fiscal year 1958 authorization under sec. 261. 
Since the August 1957 estimate $2,500,000 has been added as an estimate for reactor-con- 
tainment, additional instrumentation, and escalation. 

7 Fuel for 5 years’ operation to be supplied under contract for $1,746,000. 

8 Includes standby steam generator. 

®A revised estimate was not available as of February 1957. The JCAE was furnished 
the estimate of $4,010,000 for the cost of the reactor for the fiscal year 1958 authorization 
under sec, 261. Since that time, the cost estimate has been revised to $4,677,000. 


THIRD ROUND 
Northern States Power Co., Sioux Falls, S. Dak.: 


Current estimate of initial low-power operation, June 1962: 
Current estimated cost : Thousands 


Reactor Sed Ss cet hae oe Rea Re eae Mh et a a a ee eh 
Bree Wartes hen as ooo nd so OS eee eee (*) 
Land, buildings, and supporting facilities___..____---------~-~ 3, 560 
Electrical generating facilities__._._.._._._.___.-_---_-- Be 5, 850 
Total... eS NN ee eee etree SES ee eee ee en ee Pa 21, 600 


1 Includes superheater. 
2 Not available. 
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Power Demonstration Reactor Program—Continued 
PRIVATELY FINANCED LICENSED PROGRAM 


Consolidated Edison Company of New York (PWR), Indian Point, N. Y.: 
Original estimated completion date: 1960. 
February 1957 estimated completion date : 1960. 
Current estimated completion date : 1960. 
Original estimated cost : $55,000,000. 
February 1957 estimated construction cost : $70,000,000. 
Current estimated construction cost : $90,000,000." 

Commonwealth Edison Co. (BWR), Dresden, IIL. : 
Original estimated completion date : 1960. 
February 1957 estimated completion date : 1960. 
Current estimated completion date: 1959. 
Original estimated contract price : $45,000,000. 
February 1957 estimated contract price : $45,000,000." 
Current estimated contract price : $45,000,000." 

General Electric Co. (BWR), (boiling-water reactor), Vallecitos, Calif. : 
Original estimated completion date: 1957. 
February 1957 estimated completion date : 1957. 
Completion date: August 1957. 
Original estimated construction cost : $3,000,000 to $4,000,000." 
February 1957 estimated construction cost: $3,000,000 to $4,000,000." 
Current estimated construction cost : $2,500,000." 

1 Includes research and development. 


2 Relationship between contract price and cost of construction is not known. 
> Reactor fabrication only. 


©. STATEMENT OF UNITED SratTes ATOMIC ENERGY COMMISSION TO THE JOINT 


CONGRESSIONAL COMMITTEE ON ATOMIC ENERGY CONCERNING CIVILIAN 
POWER-REACTOR PROGRAM CONTRACTING POLICIES 


The policies and practices followed by AEC in contracting for research and 
development in the civilian power reactor field are essentially the same as those 
Which apply to the military reactor, production, weapons, or any other of its 
programs. That portion of the civilian-power reactor program which involves 
cooperative arrangements under the power demonstration reactor program may 
be considered an exception since such cooperative arrangements are themselves 
exceptional. Some of these were discussed with the 


committee last spring 
during the hearings on authorizing legislation. 


Before getting into these sub- 


) jects again, however, the broader base of similarity should be described. 

; The most important consideration in obtaining economical and efficient per- 
formance of work under a cost-type contract—and this applies also whether 

> it is the civilian power program or any other AEC program—is the selection 


of the contractor best qualified to perform the work, considering all applicable 
factors. The abilities of the technical and supervisory personnel, and adequacy 
i of facilities, the effectiveness with which resources may be brought to bear 
upon scientific and technical problems which require solutions, and the general 
approach to economy and costs of operations are the most important considera- 
tions affecting selection. Where such factors do not dictate the choice of con- 


tractors, it is recognized in the selection of prime contractors that it is ad- 
: vantageous to develop a larger reserve of experienced contractors. Usually a 
board of 


senior staff members with complementary talents investigates these 

various facets in the context of the specific requirements for the particular job 
and makes a recommendation. 

The terms embodied in all contracts of the AEC usually describe the scope 

of the work to be done in broad terms and place considerable emphasis upon 

is providing a means for the development of annual work programs, and upon 

furnishing to AEC reports and information on results and accomplishments. 

w) Such contracts are not routine arrangements for the procurement of objects or 

services which can be defined in detail. 


5 Rather they are working agreements 
WV) hetween 2 parties in which 1 party (AEC) reserves to itself the right to direct 
0 the course of the work and agrees to pay for it while the other party (the 
o contractor) agrees to do the best job possible of pursuing the prescribed course 


of work in an effective and businesslike manner. 
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The approach to contractual clauses on administrative and financial matters 
is basically the same whether the work is part of the civilian-power program, 
the military reactor program, the production or weapons program. Under 
a cost-type contract, for example, provision is made for reimbursement of the 
cost of the work, employment of the staff required to perform it, and a fee 
for management services rendered. Indemnity for special hazards directly 
associated with the work is also provided. 

Under cost-reimbursement contracts, the Commission’s policy is to reimburse 
its contractors for all direct costs necessary or incident to the performance of 
the contract and the properly allocable portion of indirect costs, exclusive of 
certain types of costs that are specifically set forth as unallowable. Examples 
of the costs which are unallowable are bad-debt losses, dividend provisions or 
payments, entertainment, contributions and donations, Federal income taxes, 
losses on other contracts, and selling expenses not applicable to the contract 
product or services. 

The basic AEC policy on the payment of fees under cost-plus-a-fixed-fee con- 
tracts provides that “fees negotiated on cost-plus-fixed-fee contracts shall be 
based upon the scope and character of the work to be performed by the con- 
tractor, shall be fair and reasonable, and shall not exceed amounts prescribed 
by law or direction of the General Manager.” 

AEC administrative limitations on fixed fees have been established for con- 
struction and related engineering contracts and for supply contracts. The 
maximum fees for the former are established by an official fee curve and the 
latter normally by a limitation of 7 percent of estimated cost of the contract 
exclusive of the fixed fee. 

With respect to cost-plus-a-fixed-fee contracts, the lowest fees percentage- 
wise are generally paid for the operation of an AEC-owned facility where— 

(a) The work is performed at one location ; 

(b) Working capital is provided by the Government ; 

(c) All plant and equipment and materials required at the site are pro- 
vided by the Government ; 

(d@) There is a good probability of continued operation of the facilities; 
and 

(e) Most normal business risks, including nuclear hazards, are assumed 
by the Government. 

Higher fees are paid for research and development operations where the eon- 
tractor has less assurance of a continuing long-term program and management 
effort required is greater per dollar expended in that a higher average level of 
technical competency in employees is required and there is a minimum of repeti- 
tive routine operations. 

The highest fees percentagewise are paid where the work is being performed 
in contractor-owned facilities, by the contractor’s regular organization, and 
with working capital provided by the contractor. 

Where the contract is performed in contractor-owned facilities, home-office 
expenses are reimbursed to the extent that they benefit and are allocable to 
the work. Generally, where the work under a contract is performed in Gov- 
ernment-owned facilities, and the services normally provided by the contractor’s 
home office are performed at the operation site, no additional reimbursement is 
made for general home-office expenses. 

The Commission’s policy of contracting on a fixed-price basis whenever feasi- 
ble also extends to the reactor-development field. On large-scale research and 
development projects the cost-plus-a-fixed-fee contract, rather than a lump-sum 
or fixed-price contract, is used because it is not possible to estimate accurately 
in advance, the probable cost of the work, or the scope thereof to the extent 
necessary to obtain bids or to negotiate on a fixed-price basis. Under such 
conditions if a lump-sum or fixed-price contract were sought, a contractor 
would have to reduce his risks to some extent by including in his price contin- 
gencies of a magnitude which could easily make the price unacceptable to AEC. 
However, even on cost-type contracts, substantial portions of the work are being 
accomplished through fixed-price subcontracts for particular segments of work. 
Moreover, as described on pages 153-158 of the Commission's 23d semiannual 
report, substantial progress is being made in obtaining reactor components, 
special reactor materials, and certain services on a commercial basis. 

It is our aim to avoid wherever possible the expenditure of Government funds 
for additional capital facilities and equipment needed for both the military and 
civilian power-reactor-development programs. This aim is different from that 
in the case of many types of production and weapons facilities where commercial 
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applications are remote and, it is considered good policy to retain such facilities 
under direct government control. In the reactor-development field, however, a 
major aim is to encourage those companies that are interested in preparing 
themselves to engage in reactor work on a commercial basis. One way of doing 
this is to get AEC work performed in private facilities that also can be used 
for commercial work by the owner. Because of necessary restrictions on use of 
AEC facilities, our experience indicates a substantial number of companies 
would prefer to perform AEC development work in their own facilities for just 
that reason. 

As stated earlier the only significant difference between contract policies for 
the AEC’s civilian power program and those applicable to other programs is in 
connection with the power demonstration reactor program. For this program 
the Commission has established certain general criteria which are in addition 
to those normal contract policies described above. These additional criteria 
are stated in the public invitations issued for the three rounds of the power 
demonstration reactor program. They stem from a basic difference in re- 
sponsibility: the other programs are AEC programs and AEC retains full di- 
rection and control; under the civilian power demonstration program, the bulk 
of the work remains that of the proposer and he retains control. The AEC is 
in a position of assisting the proposer of the project, for mutually advantageous 
purposes, in accomplishing a program, rather than financing and directing a 
project which is 100 percent its own work. It retains control to the extent of 
assuring that the funds it provides are effectively utilized on that segment of the 
project which constitutes the basis for AEC assistance. 

In preparing a program of assistance within this context, the Commission had 
two basic principles in mind: to retain all the basic cost incentives of private 
industry while providing some measure of assistance. This is achieved by what 
we call the “closed end” principle. Under this concept the Commission may ex- 
tend various forms of assistance. But, once these have been agreed to, the 
maximum dollar amount of assistance to be provided by the Commission is 
fixed. The proposers have the full technical and economic responsibility. If 
the project costs more than planned, the Commission is not committed to fund the 
increase. Conversely, if the total job can be done for less, the Commission pays 
only the actual cost. This is quite different from the cost-plus-fixed-fee method 
of doing development work usually used by the Commission. 

In accordance with provisions of the 1957 Authorization Act the Commission 
has departed from the closed-end principle in its contract with Consumers Pub- 
lic Power District of Nebraska and will also in contracting for operation of the 
four reactors in the second round of the power demonstration reactor pro- 
gram. 

Although each power-demonstration project involves special problems which 
preclude the use of standard-form contracts, the AEC makes every reasonable 
effort to negotiate contract terms which are consistent and equitable. 


D. CoRRESPONDENCR CONCERNING COMMISSION COMMENTS ON VIEWS OF INDUSTRY 


JOINT COMMITTEE ON ATOMIC ENERGY 
CONGRESS OF THE UNITED STATES 
Marcu 5, 1958. 
Mr. K. E. FIELDs, 
General Manager, United States Atomic Energy Commission 
Washington, D.C. 


Dear Mr. Fietps: This will confirm the scheduling of the Commission’s “202” 
testimony on the atomic-power program, and contract policy in relation thereto, 
for Wednesday and Thursday, March 12 and 13, at 10 a. m. and 2 p. m., each 
day until completion. 

In connection with the discussion by the Commissioners and AEC representa- 
tives it would be appreciated if they would be prepared to furnish comments on 
the following matters: 

1. The recent surveys on the views of industry on the status and prospects 
of the domestic and foreign atomic power programs conducted by the Atomic 
Industrial Forum and Nucleonics magazine. 

2. The summary of the findings of the informal seminars with reactor experts 
and industry representatives held by the Joint Committee on November 21 and 


|" 


22, 1957, as contained in JCAE release No. 121 dated February 3, 1958. 
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In addition we would like to be brought up to date on the details of the status 
of the declassification and the making available of military and civilian reactor 
information. As you will recall the AEC provided considerable testimony on 
this problem at our hearings last year. 

Very truly yours, 
Cart T. DurRHAM, Chairman. 





UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., April 4, 1958. 
Hon. Cari T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D.C. 

Dear Mr. DurHAM: By letter of March 5, you requested Commission com- 
ments concerning the views of industry on industrial nuclear development as 
expressed in the Atomic Industrial Forum and Nucleonics surveys and the com- 
mittee’s seminars with reactor experts and industry representatives. These 
views relate to many aspects of the United States civilian nuclear power pro- 
gram, covering such subjects as required level of Government financial support, 
possible subsidies, distribution of increased research and development assistance, 
and the technological approach best designed to achieve our long-range goal of 
economic nuclear electric power in the United States. 

As you know, there has been a series of informal sessions in which members 
of your committee and members of the Commission have reached preliminary 
agreement on general objectives concerning civilian atomic-power development. 
These views of industry, together with many additional views expressed on 
other occasions, have been very useful to us in our present detailed review of 
the power program. However, although the development of our plans are well 
along, they are not yet fully developed. 

After reviewing the suggestions in the surveys and seminars mentioned in 
your letter we have reached the conclusion that we can only provide you with 
a complete and fully satisfactory answer to these and other comments relating 
to development of civilian power by completion of the proposed power program. 
The full development of that program should answer most of the major ques- 
tions which have been raised by industry. To the extent that you believe it 
does not, we will be glad to provide you with comments on any of the specific 
questions you feel remain unresolved. We hope you will agree that this 
approach is advisable. 

Several of the comments from industry concerned AEC contracting practices. 
On March 12 we forwarded to you a statement concerning the policies and 
practices followed by AEC in contracting for research and development in the 
civilian power reactor field. 

Gased upon surveys sponsored by the Commission covering the technical 
manpower needs of the Cominission, its contractors, and of private industrial 
atomic-energy activities, the Commission has reached conclusions concerning 
the manpower Situation similar to those expressed in your seminars. Although 
some shortages exist in certain fields such as metallurgy and ceramic engineer- 
ing, no general shortage of scientists and engineers has hampered atomic-energy 
programs. Our surveys have indicated a substantial increase in future require- 
ments for some kinds of specialists, however, and the Commission will continue 
with its efforts to help educational institutions meet the future requirements for 
scientists and engineers in atomic energy activities. Results of the surveys 
were forwarded to you on October 4, 1957, and March 12, 1958. 

You also asked to be brought up to date on the status of declassification and 
the making available of military and civilian reactor information. 

Under the terms of the declassification guide which was put into effect on 
December 5, 1957, the Commission authorized the declassification of all reactor 
information which was not primarily applicable to military reactors or to pro- 
duction reactors. As a result all reports concerning the design, construction or 
operation of civilian power reactors which have been submitted for review 
have been declassified. In addition, some reports concerning military reactors 
and production reactors have also been declassified. 

The special review program which was held in Oak Ridge between February 
and June of 1957 was designed to make available for public dissemination all 
of the information known to exist in the Commission’s files which fell within 
the provisions of the new declassification policy. A separate report of that re- 
view was made to the Joint Committee on July 3, 1957. 
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Since that time civilian power reactors have been placed in the unclassified 
fields of research. The latest addition to the list of such reactors is the mer- 
chant-ship reactor. Commission contractors operate under specific instructions 
requiring the prompt and full reporting of research results. All reports con- 
taining useful technical information are furnished the AEC’s Technical In- 
formation Service for distribution within the national atomic energy program 
and among science and industry generally. Special efforts have been made to 
assure that information, however fragmentary, developed within the military 
reactor programs has been made available for Commission review and dissemi- 
nation. In this connection laboratory files have been carefully screened to 
select out all useful material. 

The preparation and distribution of written reports on progress of research 
projects requires time. Commission staff continually review the reporting 
efforts of AEC contractors to keep unnecessary delays from developing and 
thereby assure prompt reporting. 

In the naval and aircraft propulsion programs, specific efforts have been 
initiated to originate reports as unclassified by preparing them in such a man- 
ner as to separate technology from design information. For example, an un- 
classified technical review journal is being issued bimonthly from the Bettis 
plant. At Lockland classified ANP technical reports have been grouped into 
comprehensive reports which have been declassified and broadly distributed. 

After completion of the 1957 rapid declassification review, the Commission 
established a program for editing, rewriting, and publishing reports on military 
reactors Which reviewers decided could be declassified with deletions. Some 
175 of the deleted reports containing currently useful information have been 
edited or rewritten and reissued. On February 14, 1958, the General Manager 
of the Commission sent to the executive director of the committee an extensive 
review of new developments in, and the current status of, all phases of the tech- 
nical information program. 

We do recognize, however, that the availability of information to industrial, 
research, and educational institutions is a problem requiring continuous scru- 
tiny. The Commission is further reviewing its policy and procedures for making 
such information available in an effort to determine whether further improve- 
ments can be made. 

We believe our joint discussions have been very profitable and that steady 
progress is being made toward developing a program which both your com- 
mittee and the Commission can support. 

Sincerely yours, 
W. F. Lipsy, Acting Chairman, 
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APPENDIX 1 
CONGRESS OF THE UNITED STATES 
JOINT COMMITTEE ON ATOMIC ENERGY 
RESEARCH AND DEVELOPMENT SUBCOMMITTEE 
SUMMARY OF SEMINAR WITH REACTOR EXPERTS, NOVEMBER 21, 1957 


On November 21, 1957, a closed informal seminar was held in room F-—88, the 
Capitol. 

On the basis of this seminar, of which no transcription was taken, the follow- 
ing conciusions were reached : 

1. There is today no clear-cut Government program with regard to atomic- 
power development. We need clear-cut national objectives, both with respect 
to domestic and international development. 

2. The AEC power demonstration program, as it now exists, is not by itself 
proving adequate for the work that has to be done. Additional funds and 
efforts will be required if we are to develop nuclear power technology at a 
rate sufficient to meet the needs of national and international policies. 

3. Private industry alone cannot carry the full load in developing and con- 
structing reactors. More Government support and money is necessary. 

4. Availability of technical manpower is not today a limiting factor in devel- 
oping reactor technology. There are, however, some instances where tem- 
porary shortages of highly skilled people occur but these deficiencies are in cases 
where the skills can only be acquired through work and experience in the field 
itself. 

5. The Government should determine and firm up how much money it is 
willing and plans to spend within the next several years in the civilian power 
program. (This could be a 5-year or a 10-year plan or comparable.) Once 
having made that determination and it is known how much money will definitely 
be allocated to the program over a given period of time, details can then be 
worked out as to how the money will be spent to cover the various elements of 
the program. 

6. In developing reactor technology it is necessary to build reactors large 
enough to develop the necessary technical information and there must be several 
succeeding generations of a given type if we are to prove out that type. In 
building full-scale reactors it is usually necessary to go through the following 
steps: 

(a) Small experimental model ; 

(b) Intermediate size; and 

(c) Full-seale project. 

It will be only after several succeeding generations of full-scale reactors of 

a given type before we will succeed in reaching or approaching the stage where 
the economic value of a reactor concept can be determined. 
7. We should continue to give strong support to advanced reactor concepts 
and the necessary research and development work involved in these advanced 
concepts. We must not drop them or cut back on them to specialize only on 
the water types. 

8. Additional research and testing reactors (similar to MTR and ETR) need 
be built by the Government. We cannot depend entirely upon private industry 
to build and support research and test facilities. This includes hot cells and 
supporting equipment. Industry often has excess capacity in its own facilities 
but competitive considerations have a tendency in some instances to discourage 
the use of one firm’s facilities by another. 

%. The Government must support wide engineering research of a type that 
cuts across the entire field and is not limited to one of several particular reactor 
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concepts. Such research is an essential part of our reactor development effort 
and should be utilized to the maximum to prove out materials and components 
which would otherwise have to receive their preliminary tests in more costly 
full-scale reactors. 

10. There are too many small “subcritical” research and development organ- 
izations in the nuclear-power field at the present time, which tend to dilute effort 
and trained manpower. Some suggestions were made as to consolidating efforts 
through joint enterprises comprised of several organizations. 


APPENDIX 2 
CONGRESS OF THE UNITED STATES 
JOINT COMMITTEE ON ATOMIC ENERGY 
RESEARCH AND DEVELOPMENT SUBCOMMITTEE 


SUMMARY OF SEMINAR WITH REPRESENTATIVES OF EQUIPMENT MANUFACTURERS, 
NOVEMBER 22, 1957 


The Research and Development Subcommittee held an informal seminar No- 
vember 22 with representatives of the equipment manufacturers to discuss the 
nuclear power program. No transcript was made of the proceedings, which were 
held in the committee room at the Capitol. 

Following are some of the major points covered : 

1. Need for well-defined policy 

There was unanimous agreement among the participants, as there was at the 
reactor experts seminar the previous day, that the most pressing requirement 
at the present time is a clear and well-defined statement of this country’s policy 
in the nuclear power field, both from a domestic and international point of view. 
It was agreed that such a statement of policy by the Government is a necessary 
prerequisite to the development of an intelligible and effective program of action 
to further this country’s objectives. Without such guidance participants in the 
program cannot move forward confidently and the program has a tendency to 
drift rather than move vigorously ahead. 

2. Desirability of fired-price contracts 

There was virtually unanimous agreement that the concept of fixed price 
contracts for research and development work is unworkable and undesirable. It 
was pointed out that research and development necessarily implies a high de- 
gree of uncertainty in initial cost estimates, and that it is not reasonable to 
expect the manufacturer to absorb the entire difference between original esti- 
mates and final costs, particularly where such differences may range up to 100 
percent or more. It was suggested that cost-type of contracts were more suit- 
able for the construction of first generation prototype nuclear powerplants, 
which involve considerable research and development costs. It was also felt 
by some that the “buying-in” concept by which the manufacturer contributes a 
portion of the funds for a powerplant project was not desirable as it limited 
manufacturer participation to those companies with large financial resources. 


3. Desirability of subsidies 

Several participants suggested that direct Federal subsidies would be desir- 
able as a means of accelerating the atomic power program. Such subsidies 
could take the form of payment by the Government of the difference between 
the costs of conventional powerplants and nuclear plants, either in full or in 
part. Another suggestion was that the subsidy be based on a fixed payment 
for kilowatts actually produced, although this received little support by the 
group. Both suggestions, to be carried out, would require amendment of the 
no-subsidy provision of the 1954 Atomic Energy Act. 


4. Shortage of manpower 


It was generally agreed that there does not now exist any real shortage of 
scientific and engineering manpower in industry. It was noted that all com- 
panies traditionally run slightly short of such manpower as a matter of good 
management, and in some instances temporary difficulty is experienced in find- 
ing exactly the right man for a given technical assignment. As a general proposi- 
tion, however, the manufacturers consider present supplies of manpower ade- 
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quate and in some cases surpluses are developing where business has slacked 
off. All agreed that the present adequacy of manpower supplies in no way 
detracted from the long-term need for skilled manpower and for improvements 
in our educational system to insure that our young people have the necessary 
preparation to pursue careers in science and engineering. 
5. Need for more test equipment 

It was generally agreed that progress in atomic power development rests in 
considerable degree on preliminary studies and performance data on component 
parts derived from experimentation in engineering and test reactors, and other 
large testing equipment. This is particularly true, it was pointed out, in the case 
of fuel elements. There was some division of opinion as to whether additional 
equipment should be provided in the national laboratories or whether industry 
should expand its own facilities. It was noted, in this connection, that excess 
capacity may exist in test equipment being constructed by private industry but 
that competitive considerations often inhibit one firm from utilizing the facilities 
of another firm for test purposes. 
6. Technical information program 


It was felt that the Commission’s technical information program is in general 
adequate although there was some feeling that there is still considerable material 
in laboratory files which has not yet been made available. Particular reference 
was made to the difficulties being encountered by some interested firms in ob- 
taining information on reactor development from the Naval Reactors Branch 
of the Commission. Reasons given by the Naval Reactors Branch for refusing 
access to such information have been security considerations and also:-unwilling 
ness to devote the necessary time to informational activities. Some difficulty 
is also being experienced in gaining information on the aircraft nuclear pro- 
pulsion program. 

7. Reactor markets abroad 


It was pointed out by several participants that there is considerable misunder- 
standing regarding the prospects for sales of American reactors abroad. Too 
often we tend to think of the needs of other countries in American terms rather 
than in terms of what is actually required by the particular country involved. 
Thus, in a number of instances, the export of American know-how and coopera- 
tion with scientists and engineers in a given foreign country will be more im- 
portant than the export of actual equipment. There are few cases anticipated 
where entire reactors, including building materials, will be exported. However, 
it was pointed out that a certain amount of equipment will inevitably be con- 
nected with the export of know-how and that, therefore, over a period of time 
there will be a demand for substantial quantities of hardware in the form of 
component parts. It was felt that greater progress would be made in the foreign 
market through cooperative arrangements worked out between American and 
foreign industry than on a government-to-government basis, as in the case of 
the British. 


8. Indemnity coverage for reactors abroad 

It was generally suggested among those equipment manufacturers doing busi- 
ness abroad that the lack of insurance/indemnity coverage for American firms 
is serving as a deterrent to them in considering foreign sales. However, no one 
had any answer to the observation that Government and power operators in 


foreign countries were satisfied that the insurance problem could be solved with- 
out United States legislative intervention. 


APPENDIX 3 


[Reprinted from the Forum Memo of the Atomic Industrial Forum, Ine., February 1958] 
Forum poll favors expansion 


On December 17 the Atomic Industrial Forum, mindful of the atomic power 
policy debate that has been underway in the United States for the past 2 years, 
polled its 425 domestic organization members to attempt to find out what they 
believe the general shape, size, and nature of the United States effort to achieve 
economic atomic power should be. The answers came in last month. 

The response was heavy, totaling 240, or approximately 56 percent of the 
organizations polled. Of these 252 completed the questionnaire in sufficient 
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detail to permit their responses to be included in the tabulation of results. The 
other eight respondents said they either had no opinion on the basic questions 
of the poll, did not feel they were qualified to answer, or disagreed with the 
poll's method. 

Of the 232 organizations which responded meaningfully to the poll, 25 per- 
cent were manufacturers of atomic products, 17 percent were architect-engineer, 
construction or consulting firms, 17 percent were research organizations or uni- 
versities, 12 percent were utilities, and 10 percent were financial, legal or in- 
surance firms. The remaining 19 percent included chemical, mining, and petrol- 
eum companies, transportation equipment manufacturers, miscellaneous manu- 
facturers and others. 


Expanded program favored 


One hundred and sixty-one organizations, representing 69 percent of the total 
respondents, said they believed that United States atomic power development 
activity should be expanded. Of the remaining 31 percent, consisting of 71 re- 
spondents, 24 percent indicated that development should be maintained at 
present levels, 3 percent suggested that it should be reduced from present levels 
and 4 percent offered no opinion. 

As to the question of whether any expansion activity, whether undertaken by 
the Government, by industry, or by industry with Government assistance, should 
be formalized in a new national atomic power program defined in such terms as 
kilowatts, dollars, or years, 62 percent of the respondents said yes, 33 percent 
said no and 5 percent had no opinion. 


Program ingredients 


Although Forum members suggested a variety of ways as to how an expan- 
sion program of atomic power activity should be shaped up, leading opinion 
suggested the following: 

An expansion program should be undertaken in part through the following 
steps in this order: (1) Government-sponsored research and development activity 
in non-Government facilities, (2) modification of Government procurement 
policies and practices to increase economic incentives, and (3) Government- 
sponsored research and development in national laboratories. 

As to the types of research worth emphasizing, fuel technology, advanced 
reactor concepts, and chemical reprocessing were considered the three most im- 
portant in order. 

If increased Government assistance is extended to reactor manufacturers 
and/or operators of atomic powerplants, it should be aimed first at precon- 
struction research and development, second at fuel prices, and third at fuel 
reprocessing charges. 

Of various forms of assistance to United States exporters of atomic goods 
and services, the three considered most important were: indemnification against 
third-party liability, guaranteed prices over a long term of years for enriched 
uranium and plutonium, and further declassification of information on reactor 
technology. 

As to which special priority programs should be instituted in light of recent 
Soviet Union achievements in science and technology, basic nuclear research 
ranked first, means to utilize fusion energy ranked second, and advanced type 
fission reactors was third. 


Program outlined 


There was a somewhat wider divergence of opinion on how an assumed new 
national program should be defined. The consensus opinion, however, produced 
the following criteria : 


“Years” was regarded as the most important benchmark with “reactor types” 
and “money” next in order. 

There was an almost equal split in opinion between 5 and 10 years as the 
number of years over which a new national effort should be extended, suggesting 
almost unanimous agreement on a 5-10 year program. 

As to kilowatt goal, “three million” electrical kilowatts led to the list of possi- 
ble selections but was closely followed by “two million” ekw and the suggestion 
that there be no kilowatt goal. 

The largest number of respondents indicated that $1 billion to $2 billion in 
public funds should be specified for such a program, with expenditures of $500 
miliion to $1 billion and $250 million to $500 million next in order. 

The largest number of respondents selected 100,000 to 300,000 ekw as the reactor 
size which should be emphasized, although this was closely followed by the 
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suggestion that emphasis be placed on a combination of 2 sizes, such as 40,000 
ekw or less and 100,000 ekw to 300,000 ekw. 

There was less agreement on what reactor types should be emphasized than 
on any other question in the poll, although the 3 types most frequently suggested 
in order of preference were: light water cooled and moderated, fast breeder, and 
gas cooled. 

A nearly 2-to-1 majority thought that the United States should now undertake 
a natural uranium reactor program. The opinion was also indicated that such a 
program, if undertaken, should include so-called dual purpose reactors. 

The complete results of the poll, giving weighted totals and comparable per- 
centages by categories of respondents, are given in the accompanying table. 


Forums opinion poll results 


Except for cols. (7) and (8), each column below has 2 numbers in each line, 1 preceding a hyphen and 1 (in 
italic) following it. The 1st number represents the votes received by the indicated answer; the italicized 
number represents this vote translated into a percentage of the total. In some cases respondents were 
asked to vote for several answers in order of preference. Where this was done the vote is a weighted total 
calculated as explained in the last footnote on p. 18. In col. (7) the number in parentheses represents the 
actual total number of mentions the answer received not counting preference] 


| Archi- 























Manu-| tect- 
fac- engi- | Univer-| Finan- 
turer of |neering-} sities—j| cial- Total or | Per- 
Utility | atomic | con- re- legal- | Other 5| weighted | cent 
prod- | struc- |search4| insur- total 6 
ucts ! tion- ance 
con- 
sulting ?) 
(1) (2) (3) (4) | ©) (6) (7) (8) 
Number of respondent organizations 28 58 40 39 | 22 45 232 |---... 
Comparative percentages—percent 12 25 17 17 |} 10 19 enc aes 
— ———_ Ss] ]) SSS | |_E OSS | SS —_——SS=_FE———==SSS 
QUESTIONS AND ANSWERS | | 
| 
Do you believe that United States 
atomic power development should | 
be: j j 
ON Se ee eee aol ae 1-2 1-2 > | 2-6 7 8 
Maintained 11-39 | 12-81] 983) 410] 687| 14-31] 56 24 
Expanded ‘ 13-47 | 43-74 | 30-75 31-79 | 16-73 28-62 | 161 69 
No answer. | 2-7 2-3 | =<.) 8 ----| 12 8 4 
Do you believe that any expansion | | | | 
activity should be formalized in a | | | | 
new national atomic power pro- | | 
gram? 
Yes . 13-46 | 46-79 26-65 | 21-54 11-50 | 27-6 144 62 
No... an 14-60 | 11-19 13-33 | 13-33 9-41 17-38 77 33 
No answer. -- 1-4 | 1-2 | 1-2 | 5&13 29 | 1-8 11 6 
Assuming expansion is undertaken, | | | | 
how should such expansion be | | | 
accomplished? ? | | | 
Government-sponsored R. and | } j 
D. in non-Government facil- i | 
ities... ‘ | 105-80 | 227-22 | 159-23 | 193-29 | 78-22 | 163-22 | 925(185) | 23 
Modification of Government | | | } 
procurement policies and prac- | | | | } 
tices. d | 61-12 | 205-20 | 148-21 | 103-16 59-17 120-17 | 696(146) | 18 
Government-sponsored R. and | | 
D. in national laboratories 98-19 | 117-12 84-12 | 114-17 48-13 | 124-17 | 585(131) | 15 
Government assistance to oper- | | 
ators of atomic powerplants 81-16 | 102-10 83-11 50-8 44-12 56-8 416(114) | 10 
Construction of Government- 
owned experimental and pro- 
totype reactors 416-9 88-9 10-8 77-I1 25-7 92-13 | 368(104) 9 
Investment by utilities 44-8 31-3 43-4 23-3 12-4 36-5 | 189(59) 5 
Government assistance to reac- 
tor manufacturers 32-4 56-6 34-5 2i-3 27-8 15-2 185(57) 6 
Investment by manufacturers 25-5 17-2 24-3 17-3 1 45-6 133(41) 3 
Export ubsidies to United | 
States equipment suppliers 3-1 40-4 25-4 16-2 16-5 16-2 116(39) | 3 
Third party liability protection | 
abroad 9-2 30-3 21-3 13-2 5-1 15-2 93 (32) 2 
| Construction of small Govern- 
i ment-owned powerplants 1 31-3 6-1 20-3 8-2 24-3 90(28) | 2 
Construction of large Govern- 
mnent-owned powerplants 33-3 5-1 18-3 22-6 4-1 $2(25) 2 
) Foreign-aid programs with “‘buy 
| America” provisos__- a 22-2 24-3 1 4-1 16-2 72 (24) 2 
| Other --| &!1 14-1 oI! 4-1 4-1 ..| 36(8) 1 


See footnotes at end of table. 
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Forums opinion poll results—Continued 


























| | | 
| Archi- 
; Manu-| tect- 
| fac- engi- |Univer- | 
turer of |neering-| sities— | 
Utility | atomic | con- re- | 
| prod- | struc- search 3) 
ucts! |. tion- 
con- | | 
sulting | 
a) | (2) (8) (4) 
—— _ } 
QUESTIONS AND ANSWERS—Con. 

Assuming increased Government | | 
assistance to reactor manufacturers | 
and/or operators, which assistance | | 
route should be extended? 7 | 

Preconstruction R. and D 142-28 | 211-24 | 147-22 | 173-34 | 
Fuel prices 86-17 | 122-14 | 111-16 53-10 
Fuel reprocessing charges 82-16 | 102-12 | 90-13 51-10 | 
Contribution to capital costs: | 
Based on difference in nucle- 
ar and conventional costs- 53-10 | 119-14 77-11 56-11 
Special tax amortization rates |} 21-4 | 142-16 59-9 60-12 
Postconstruction R. and D | 51-10 | 72-8 87-13 64-12 
Plutonium buy-back prices 77-15 | 63-7 80-12 | 34-6 | 
Contribution to capital costs: | 
Based on fixed sum per in- | | 
stalled kilowatt_- | | 38-4 10-2 19-4 
Other - -- | | 12-2 
Other | 13-1 3 4-1 

Assuming a new national program is | 
adopted, how should such a pro- | 
gram be defined? 

Years_- 18-22 | 44-23 | 31-87 | 22-95 
Reactor types | 20-25 35-18 21-18 19-22 
Money | 13-16 | 30-16 | 23-20 | 15-17 | 
Cost per kilowatt-hour | 13-16 | 29-15 13-11 | 12-13 | 
Reactor sizes 10-12 | 25-13 13-11 12-13 | 
Kilowatts 70 | BGs 12-11 8-9 
Other --- | 21 28 | V1 | 

How many years should a new na- | | 

tional program cover? | | | 
10 years | 17-61 | 26-46 18-45 18-46 
5 years 8-28 | 29-50 15-37 16-41 | 
3 years 2-5 1-3 | 
Other 
None 1-4 1-2 
No answer | 2-7 2-3 5-13 | 4-10 | 

How large an electrical kilowatt goal 
should be set for such a program? 

3,000,000 kilowatts | 3-11 | 13-93 8-20 6-15 | 
2,000,000 kilowatts 7-25 13-22 6-15 6-16 
None. 10-36 | 6-10 6-15 | 3-8 
5,000,000 kilowatts and more 27 | 11-19) 26 | 5§&18 
1,000,000 kilowatts or less | 27 4-7 5-12] 1-8 | 
No ans ver |} 414] 11-I8 13-33 | 18-46 | 

What amount of public funds should | | 

be speci‘ied for such a program? | 
$1,000,000,000 to $2,000 ,000,000 3-10 19-33 8-20 6-15 | 
$50,000,000 to $1,000,000,000__ 5-18 14-24 10-25 6-15 | 
$250,000,000 to $500,000,000 5-18 $-14 8-20 | 1-10 
$100,000,000 to $250,000 ,000 3-10 4-7 4-10 | 2-5 | 
More than $2,000,000,000_ 1-4 3-5 3s | 
$100,000,000 or less _ - 1-4 | 1-3 
None 1-4 1-2 | 2 | | 
No answer_._- 9-32 | 9-15 8-20 17-44 

What reactor sizes, if any, should be | 

emphasized? | 
100,000 to 300,000 ekw. 6-21 | 15-86 8-20 6-15 
Combination of 2 sizes_- 3-10 | 18-31 8-20 8-21 
40,000 to 100,000 ekw__- 5-18 | 7-12 8-20 8-20 
40,000 ekw or less. 7-85 | 7-12| 7-17] 7-18 
300,000 ekw and more. 1-4 | 36 1-3 
ee ae 1-4 | 3-8 
No answer-.._..._.._-- | 5-18} 8-14 5-12 | 10-26 
What reactor type, if any, should be | | 
emphasized? 7 | 
Light water cooled and moderated 45-10 | 144-20 | 118-23 | 71-18 
Fast breeder__- a 94-22 | 109-15 | 80-15 | 63-16 | 
Gas cooled _ - é 37-9 103-14 58-11 71-18 
Homogeneous. - --__...-- 55-13 | 84-11 49-9 44-11 | 
Heavy water moderated__- | 18-4 94-13 | 65-13 | 27-7 
Plutonium recycle_- 68-16 | 52-7 37-7 26-6 
Liqui 1 metal fueled - -- 58-13 | 34-5 30-6 33-8 | 
Organic mo lerated - | 15-8 | 25-3 43-8 32-8 | 


See footnotes at end of table. 
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Forums opinion poll results—Continued 


wl 
| Archi- | 





























Manu-| tect- | 
| fae- | engi- |Univer-| Finan- | 
| turer of |\neering-| sities—| cial- | | Total or | Per- 
Utility | atomic| con- | re- | legal- | Other’| weighted| cent 
| prod- | struc- |search3} insur- | total’ | 
| ucts! tion- | | ance 4 | 
| |} con- | | 
sulting ? | 
| | | 
Q) }| () 3) | 4 | ® | ® 7 | ®& 
—— —] | —_—}——_—}—_|—_ | 
QUESTIONS AND ANSWERS—con. | | | | 
What reactor type, ifany, should be | | | | | 
emphasized? 7—Continued | | | 
Sodium cooled 17-4 | 36-6 13-3 14-3 21-10 | 16-4 117 (32) 4 
Graphite moderated. | 20-6 34-4 25-5 | 154 | 6&3 16-4 116(33) | 4 
Other 3-1 16-2 4-] 17-4 40(8) | 1 
Should the United States undertake 
i natural uranium reactor pro- | | | 
gram? | | | 
Yes 16-57 | 20-50 0-50 23-59 14-64 27-40 | 129 5 
No 9-32 21-36 | 14-35| 8&2! 4-18 11-24 67 | 
No answer 3-11 8-14 | 6-15 8-20 4-18 7-16 | 36 
If so, should dual purpose reactors } | | 
be included | 
es 12-43 21-36 20-50 | 18-4 11-50 18-40 | 100 4 
No 7-9 14-24 8-20 6-15 4-18 R-18 47 0 
No answer 9 23-40 12-30 15-39 7-32 19-42 85 a7 
Which of the following types of re- 
earch should be empha 
Fuel technology 146-70 | 229-27 177-30 113-23 87-30 160-26 | 912(180 7 
Advanced reactor concepts 109 221-26 124-27 | 113 76-26 | 173-28 | 816(182 5 
Chemical processing 105-22 185-? 120-20 111 ; 51-18 141-2 713(155) 2 
Reactor safety 54 123-1 101-17 75 42-14 | 92-15 | 487(118) | 15 
Piutonium chemistry 68-14 tits 62-1 34-7 34-12 49-8 313(88 9 
Other l 6 7-1 37-8 9-1 706) | 2 
Whicl rm of istance to U.S 
| ters of atomic products I 
¢ re most iy nt? 
indemnification n a p 
I ty 72 , 177-? 123 65 7 68 OR 5 603 (123) 92 
Gu r nt ed py} ca i r | nr cr 1 
U and Pt 6-19 | 129-18 25 67-17 55-19 57-15 489(103 18 
I rine eC cation yt re 
tor technology 8-23 | 93 8-13 66-17 53 89-9 447 (95 17 
Finan tance to other 
count 7 23-17 4} 61 4 39-10 | 394(86) 15 
Government assistance for con- 
truction of reactors abroad 33-11 97-1 3-13 19-1 31-11 57-15 | 340(77) 3 
Ren ng 20 percent fuel enricl 
ment limitation 24-8 67-9 52 52-1 18+ 27-7 220 (54) 8 
Govern! uaranties of fuel 
erior nee 3 37-5 39-7 27-7 24-8 13-4 149(37) 6 
Other 4—-/ 5-1 15(3) 1 
in view of recent So t scientific 
ichievements, on which should 
priority programs be instituted 
Basie nuclear research SS 223-22 | 147-21 171 82-23 | 185-2 896 (189) 24 
Means to utilize fusion energy 0 187 113 147 81 160-22 | 738(178) 19 
Advanced type fission reactor 99-25 | 179-17 | 114-17 81-13 56-1 ¢ 116-16 | 645(162 17 
Nuclear powered rockets and 
missiles 8-15 | 178-17 | 114-17 98-1 55-1€ 105-15 | 608(138) 16 
Reactor types in existence or 
planned 151 107-1 9 40-11 76-10 12 
Nuclear pow ed aircraft 17-4 103 ) 64-9 } 27-8 HOES 9 
Other 13-3 6-1 9-1 10-3 7-1 2 
Nom 18-5 12-2 12 1 








| Includes 11 reactor manufacturers; 24 manufacturers of reactor materials, components and/or access¢ 


10 manufacturers of reactor fuel and/or fuel elements; and 13 manufacturers of instruments and/or control 


i 
juilpment 





Includes 28 architect-engineers and/or constructors; 4 management consultants; and 8 technical con- 
Suitants 


Includes 17 research organizations; and 22 universities 


4 Includes 10 financial organizations; 5 legal firms; and 7 insurance organizations 


5 Includes 7 petroleum companies; 6 chemical firms; 5 mining firms; 8 firms associated with the trans- 


portation industry; 9 manufacturers of miscellaneous products; 5 unidentified; and 5 miscellaneous 
W here numbers used in reporting the response to a particular question add up to more than the number 
of respondents in the particular category, they are weighted totals 
Where weighted totals are used, respondents were asked to supply answers in 1, 2, 3 order 


In most cases, 
espondents supplied 6 preferences; hence, all Ist place answers were assigned 6 points, 2d place answers, 


5 points, etc. The addition of the assigned points gives the indicated weighted total 

Numbers within parentheses refer to number of responses contributing to weighted total, regardless of 
rder. Where weighted totals are not used, numbers refer to number of responses. 

7 Vote is weighted to show preference. 
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Comments 


Each respondent was asked to explain why he believed that United States 
atomic power development activity should be reduced, maintained, or expanded 
from present levels. Among the reasons cited by those who believed that atomic 
power development activity should be expanded from present levels were: 

A reactor manufacturer.—‘Under normal circumstances, we believe that the 
atomic power industry should be expanded through the normal forces of eco- 
nomic pressures and growth. However, the realities of the present international 
Situation would seem to dictate that the United States should obtain a position 
of leadership in the development of nuclear power. This seems to be so because 
of the prestige value associated with this new industry and because of our past 
close association with the nuclear weapons program. To obtain a position of 
world leadership an expanded effort will certainly be required.” 

A utility company.—“[We should expand our atomic power development activ- 
ity] to advance the time when nuclear power will become competitive in the 
United States; to maintain our lead in this field; and to support the atoms-for- 
peace program.” 

A fuel manufacturer.—“We believe that an expansion of our domestic program 
is necessary to demonstrate concretely to our foreign allies that our leadership 
in this field is very real and unmatched by other nations. We recognize that 
such an expansion is unjustified based upon our domestic needs for power and 
is probably unjustified as a method of conserving our fossil fuel resources.” 

A technical consultant.—“The fellow who wants a big power program has 
more cents than sense. What we need is more know-how, more research with 
more dollars, and much more sense.” 

A university.—““We have depended on initiative from private industry beyond 
what it can or will give. Our progress has been too slow to date largely on this 
account. We should encourage and assist private industry, research, and uni- 
versity groups so as to bring in new talent, as well as expand the direct Govern- 
ment effort.” 


More comment 


From among those who indicated that the present level of effort should be 
maintained there came the following comments: 

A reactor manufacturer.—‘The demand for domestic development is small and 
a proper consideration of United States foreign needs can probably be well cared 
for by our present rates of development which is all the tax money we should 
spend.” 

A utility firm.—‘‘At the present time utilities and manufacturers have engaged 
financial, facility, and personnel resources at a level which approaches a reason- 
able top commitment, in view of the present state of development. Time is 
required to complete these projects and assimilate findings in order to determine 
which reactor concepts justify increased development.” 

An insurance company.—‘We believe that more can be accomplished by an 
orderly development at present levels rather than at levels dictated by national 
and international hysteria, political interests, and the interests of groups with 
slanted viewpoints.” 

And finally, from those who suggested a reduction in atomic power develop- 
ment from present levels, came these views: 

A utility firm—‘While economic atomic power is a desirable goal, there are 
other objectives more deserving of the excess effort needed to gain only a little 
earlier atomic success. ‘Prestige’ appears to have too high a price tag. Foreign 
markets do not appear permanent because of atomic power’s high labor content.” 

An engineering firm.—‘If by ‘United States’ you mean the Federal Govern- 
ment, I believe in private enterprise and want the Government to get out of 
competitive business.” 
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A petroleum company.—‘Power supplies are adequate; a high rate of nuclear 
development will bring about an inefficient Government-subsidized atomic-power 
industry to compete with more efficient plants.” 


Contract relations 


A supplementary part of the forum poll was designed to produce information 
on contractual relations between Government and the atomic industry, includ- 
ing problems previously identified by the forum’s committee on financial prac- 
tices. This part of the poll also served as a followup to the results of the forum 
opinion poll of a year ago which identified “lack of economic incentive” as the 
principal obstacle inhibiting the growth and development of the atomic industry. 

Participation in this part of the poll was necessarily more limited than the 
earlier part since it was intended only for those respondents holding AEC con- 
tracts. The 68 returns represented 12 reactor manufacturers, 9 reactor fuel 
manufacturers, 18 manufacturers of reactor materials, components and/or 
accessories, 13 architect-engineering firms, and 16 miscellaneous organizations, 
and produced the following information : 

Thirty-four companies, including 11 of the 12 reporting reactor manufacturers, 
indicated that “lack of economic incentive” was the chief deterrent to the growth 
of atomic activities in their organizations. Seventeen companies listed it as 
a major deterrent, 13 designated it as a minor deterrent, 3 said it was not a deter- 
rent, and 1 respondent expressed no opinion. The total 68 respondents reported 
that on an average over 60 percent of their atomic energy activities last year 
were carried out under prime or subcontracts with the Government. 


4. Shortage of manpower 


As to the factors contributing to a lack of economic incentive, the most fre- 
quently mentioned one, indicated by 61 respondents and receiving 41 percent 
of the weighted vote, was “lack of prospects for private sales in the short term.” 
“Insufficient return from Government contracts” ranked second and received 
30 percent of the weighted vote. (Attention is called to a possible correlation 
between this opinion and the poll result presented above indicating that ‘modi- 
fication of Government procurement policies and practices to increase economic 
incentives” is the second most important way of accomplishing an expansion 
in atomic power development activity. ) 

Of 30 respondents supplying information on profit and loss from atomie energy 
activities, average profits for the last fiscal year, excluding reactor manu- 
facturers, amounted to 3.8 percent of total atomic energy revenues. Four of nine 
reactor builders reported profits ranging from 1.5 percent to 10 percent while 5 
reported losses up to 168 percent. 

Of 48 respondents reporting on whether they incurred items of cost during 
the last fiscal year which they considered to be properly allocable to their ABC 
contract work under generally accepted accounting principles, but which were 
disallowed by AEC, 26 companies reported “yes” and 22 reported “no.” Thirteen 
companies said that certain items had been allowed under some AEC contracts 
and disallowed under others. Sixteen respondents reported that some items 
disallowed by AEC were of a kind customarily allowed under contracts which 
their companies held with other Government agencies. Most frequently men- 
tioned as being disallowed by AEC were the general categories of “overhead” 
and “general and administrative expenses.” The specific items mentioned most 
often were, in order: general research and development, advertising and public 
relations, depreciation, and marketing expense. 

The responses showed no special preference for fixed price contracts as com- 
pared to those with an incentive basis or cost reimbursement basis; however, 
nearly all respondents reported interest in increasing their atomic energy busi- 
ness on Government contract. 
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This chart illustrates the various predictions that have been made concerning 
the number of atomic megawatts expected to be installed in the form of large- 
scale powerplants annually in the United States until 1968. The chart, among 
other things, shows that the Atomic Industrial Forum’s new growth survey 
(shaded area) predicts a maximum amount of activity by 1968 that is approxi- 
mately equal to the minimum amount of activity predicted 2 years ago by the 
McKinney panel (dotted lines), and not quite half the amount predicted in 
March 1957, by AEC Reactor Director W. Kenneth Davis and his deputy, Louis 
Roddis. The very widely spread heavy black lines represent the minimum and 
maximum levels predicted by the Forum’s 1955 Growth Survey. Both the 1955 
and 1958 growth surveys of the Forum were conducted independently under con- 
tract by Pickard-Warren-Lowe Associates of Washington, D. C. 


A NEW GROWTH SURVEY 


Last month the atomic industrial forum completed its second growth sur- 
vey of the atomic industry. The first covered the years 1955-65; the new one 
covers the years 1958-68. 

The new survey report, which has been in preparation for a year under con- 
tract with the consulting firm of Pickard-Warren-Lowe Associates, updates 
and reevaluates the business forecasts contained in the first report. Taking 
account of recent reactor developments as well as new technological problems 
and rising cost estimates, the survey addresses itself to 4 principal areas of 
the nuclear reactor industry: (1) rate of construction of nuclear reactors in 
the United States, (2) nuclear plant and component costs and markets, (3) 
foreign nuclear reactor activities, and (4) reactor fuel cycles. The report con- 
cerns itself only with those activities of the atomic industry having a direct or 
indirect relationship with the development of nuclear reactor systems and 
installations. 

The new report is based on data collected from 15 major United States manu- 
facturers of nuclear reactor systems and components, from 12 companies which 
have either contracted to install and operate power reactor plants or which in 
some other way are intimately associated with atomic energy development, and 
from several Federal Government agencies, principally the Atomie Energy 
Commission. Data assembled in an attempt to measure the overseas market was 
collected in interviews with European atomic energy authorities during a spe- 
cially arranged tour of European facilities. 

Overall results 


As shown in the accompanying chart, the growth predictions of the new 
survey lie between those of the earlier survey and produce an estimate that 
from 250,000 to 1,300,000 kilowatts will be added annually in the United States 
by 1968. Interestingly, the earliest date of economically competitive power on a 
maximum growth basis is now estimated at 1964, 2 years later than the corre- 
sponding estimate of the first report. Equally interesting, the maximum growth 
prediction contained in the new survey as of 1968 is approximately the same as 
the minimum growth prediction of the McKinney panel report published in 1956. 

The report also shows that the nuclear industry is now building toward the 
installation of more than one-half million kilowatts of nuclear power capacity 
by 1960. The report concludes that if the present level of Government and 
industry investment in uneconomic reactor facilities is continued, an econom- 
ically competitive plant may be achieved by 1964. If, in turn this is accom- 
plished, the resulting growth could, under optimistic assumptions, produce a 
total United States power reactor capacity by 1968 of about 6 million electrical 
kilowatts. Under pessimistic assumptions, the report Says, an economic plant 
would not appear until after 1968 and a capacity of only about 2 million kilo- 
watts would be built by 1968. The report cautions that estimates of the 
potential volume of economic nuclear powerplants constructed in the next 
decade are highly sensitive to minor variations in attainable costs of nuclear 
power, and says that when approaching the economic range, an upward varia- 
tion in nuclear power costs over estimates of only 1 mill per kilowatt-hour 
could reduce the megawatts of projected installations by nearly 50 percent. 

The report estimates that expenditures for support of civilian power reactor 
development, on the basis of present commitments, will total $150 to $180 
million annually until 1960-61. Of this annual total, $90 million to $100 mil- 
lion are expected to be contributed by the United States Government, $50 
million to $60 million by private utility firms, and $10 million to $20 million 
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by manufacturers of reactors and reactor components. The report points out 
that an equivalent rate into the 1960’s would provide a level of experimental 
work and new construction sufficient to insure substantial technological progress 
for the industry. 

As to reactor types, the report says: “It is to be expected that the water-cooled 
; reactor units will dominate the choices for construction in the United States 
} throughout the approximately 10-year period covered by this report. The domi- 
nant position which the water-type units will occupy until the mid-1960’s, 
| however, begins then to change gradually as other types are more fully engi- 
neered.” The report picks no “winner for second position” but does add: “At 





present the liquid metal, homogeneous and fast breeder types are receiving the 

| strongest development support because of their long-term economic promise. 

At the same time, however, the physical problems to be solved in connection 

i with these plants are probably greater than those of the heavy water and low 
tempertaure gas-cooled types which so far are not as heavily supported in 
this country.” 

As for the construction of naval, military, and maritime propulsion reac- 
tors, the report expects these to increase at a steady rate during the next dec- 
ade, with the Navy’s share amounting to about 90 percent of the total. When 

i the first surface ship units go into operation in 1960, the total installation of 
| naval reactors will be approximately 200 electrical megawatts per year, and 
' may increase to more than 3 times this rate by 1968. 


Oosts and markets 


The report notes that, during the past 2 years, capital cost estimates for 
i} nuclear-power projects have increased markedly for such reasons as additional 
| development costs to solve unexpected technical problems, additional engineer- 
ing to achieve satisfactory reactor system designs, unique specifications required 
i} of nuclear components, and general escalation of prices of both nuclear and 
i} conventional materials and equipment. Taking such typical items as pumps, 
valves, heat exchangers, and some vessels for specified nuclear requirements, in- 
creases between 1955 and 1957 quotations have been as high as 115 percent or 
i more. 
The report points out, however, that whereas rising estimates have been the 
i rule of the day, many of the factors which are most likely to achieve reductions 
have not had a full opportunity to operate on current costs. The report con- | 
i cludes that both industry opinion and independent analyses indicate that costs 
i will probably not experience further increases, but that results of continuing 
development and added experience will yield reductions of 15 to 35 percent in 
| 
} 


' 
’ 
i terms of 1957 dollars in the 1960-68 period. Consequently, whereass the com- 
posite mean capital cost of the large nuclear powerplants to start operations | 
} in 1960, including those being built for Commonwealth Edison, Consolidated 
Edison, Power Reactor Development, and Yankee Atomic Electric, is estimated 
| at about $430 per electrical kilowatt, including indirect costs with interest dur- 
i ing construction, comparable figures for similar plants to start operations in 
1968 are estimated by the report at between $280 and $360. 
| The report states that, because of the lead times involved and the number 
of reactor projects now committed, the number of nuclear-power installations 
completed in 1961 may be less than half of those going into operation in 1960. 
The report estimates, however, that the annual dollar volume of sales for United 
States large nuclear reactor systems, exclusive of turbogenerator plants and 
their accessories, will increase from approximately $300 million in 1960 to a 
probable range of from $350 million to $660 million in 1968. Of these totals, 
the naval, military, and propulsion group of reactors comprise from 40 to 80 
percent, excluding any expenditures for the aircraft nuclear-propulsion pro- 
gram which may be sizable but more speculative. 

The report also estimates that in the early 1960’s, the annual dollar volume 
of business in small reactors, including power prototypes, research, and test 
reactors with rated capacities of less than 25 mwe, will rise to a level which 
will temporarily equal or exceed that of large nuclear powerplants. The 
underlying reason is the need to continue technological development, the rela- 
tively high unit cost of small and experimental plants, and the probable low 
volume of large-plant construction. 

As to what these estimated total sales will mean to manufacturers of nu- 
clear equipment, the survey report breaks them down into the following mini- 
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; 
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mum and maximum estimates for 1968 (exclusive of installation costs) for the 
following types of equipment: 


Fuel handling equipment : $2 million to $9 million. 

Pressure vessels : $17.5 million to $35 million. 

Control apparatus : $12.5 million to $24 million. 

Heat exchangers or steam generators : $20 million to $39.5 million. 
Main pumps: $16.5 million to $31 million. 

Main piping : $24 million to $32.5 million. 

Main valves: $12.5 million to $23 million. 

Tanks and auxiliaries : $19 million to $32 million. 
Instrumentation : $9.5 million to $19 million. 

Waste handling equipment: $8 million to $16 million. 


Foreign activities 


The foreign area likely to produce the largest concentrated volume of reactor 
business of interest to United States suppliers comprises, according to the 
report, the six Euratom countries—Belgium, France, Germany, Italy, Luxem- 
bourg, and the Netherlands. Although Euratom has set a goal of 15,000 mega- 
watts of nuclear power capacity to be installed by 1967, the report points out 
that if compelled to estimate today, one would have to conclude that the tasks 
of organization are so great that a businessman’s “guesstimate” of the probable 
range of nuclear construction in the 6 countries by 1967 would have to be 
between 3,200 megawatts and 5,700 megawatts. The minimum figure is equiva- 
lent to 80 percent of the present national programs of the 6 countries, while 
the maximum figure is the total of the present national programs projected to 
1967 plus the equivalent of a recently announced increase in the West German 
program projected to 1967. 

The potential business which may be developed in the United States by 
direct sales to this area will depend, the report says, both on the choices of 
particular reactor systems and the increasing proportion of equipment and 
materials bought from European suppliers. Weighing these considerations, the 
report estimates that in the next decade approximately 20 to 30 percent of the 
installed value of United States-type plants built in Europe will prove to be 
business available to United States designers and producers. This business 
would involve designs for light-water and heavy-water systems, and relatively 
specialized components such as control apparatus, fuel cores, and a portion 
of the pumps, pressure vessels, and heat exchangers which require special 
fabrication. The majority of nuclear system equipment and all conventional 
equipment and materials will probably, according to the report, be supplied 
from European sources. 

The report also says that if Euratom achieves a program approximating 40 
percent of its 15,000 megawatt goal, prospective United States sales to these 
countries will probably range from $200 million to $380 million total ordered 
through 1965. 


Fuel cycles 


Initial nuclear fuel costs for the large central station power reactors now 
under construction in the United States are expected by the report to range 
between 3.5 and 8.5 mills per kilowatt-hour. In the late 1960’s, nuclear fuel 
costs are expected by the report to be in the 3 to 5 mills per kilowatt-hour range 
based on a plutonium credit of $12 per gram. A large fraction of the reduction 
in fuel costs is expected to result from decreases in unit fuel fabrication costs 
and increases in the fraction of fuel burned per cycle. If plutonium credit in 
the late 1960's is around $30 per gram, as it is at present, fuel costs could range 
between 1.5 and 3.5 mills per kilowatt-hour, according to the report. 

Between now and 1968, the United Kingdom and continental Europe are ex- 
pected by the report to be the largest consumers of freshly mined uranium for 
Western power reactors. The total requirement for Western World power 
reactors is projected to be 4,000 to 5,000 tons in 1958, 4,500 to 8,500 tons in the 
early 1960’s, and 7,000 to 16,000 in the mid-1960’s. The report expects compar- 
able United States requirements to be a minimum of 1,000 to 1,500 tons per year 
for the 1958-68 period, and a maximum of approximately 2,000 tons in 1958, 
8,000 tons in the early 1960's, and 5,000 tons in 1965. 

The report says that proven reserves of natural uranium in the free world 
which can be mined and milled at approximately current costs are in excess of 
850,000 metric tons of contained uranium metal, and that this figure can prob- 
ably be doubled in existing producing areas through further development. The 
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report goes on to say that if mining and milling in the free world should continue 
through 1956 at 25,000 to 35,000 tons per year, a volume of the order of 200,000 
to 300,000 tons will be mined by 1965, leaving at least 500,000 tons in reserve, and 
possibly more than double this amount. 

As for United States proven reserves, the report says these are estimated at 
150,000 tons of contained uranium metal. If the rate of extraction is equal to 
the capacity of United States mills now in operation or now committed for 
construction, more than half of present proven reserves could be in use by 1965. 

The report estimates that cumulative requirements for all free world power 
reactors will range between 60,000 and 100,000 metric tons of natural uranium 
between 1958 and 1965. If the Euratom goal of 15,000 electrical megawatts by 
1967 is met instead of the smaller program estimated in the report, maximum 
cumulative requirements may be up to 120,000 tons by 1965. Of the total free 
world cumulative requirements, the cumulative United States requirements may 
range, according to the report, between 10,000 and 30,000 tons during the 1958-— 
65 period. 

The report cautions: “The bright outlook for relatively short-range availability 
of uranium should not obscure the necessity for maintaining and ultimately 
increasing proven reserves. Any large investment in nuclear plants, such as 
that projected in this study, on the maximum side starting in the mid-1960's, 
must be based on more than short-range fuel reserves.” 

The report concludes its treatment of the fuel side of future development by 
indicating that if United States fuel fabricators provide between 5 percent and 
20 percent of the foreign reactor fuel during the 1958-68 period, the combined 
total annual dollar volume for United States fabricators will be between $20 and 
$100 million in the early 1960’s and $30 million and $140 million in the mid-1960’'s. 
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APPENDIX 4 


ExcerPt From A REPORT BY THE NATIONAL PLANNING ASSOCIATION SPECIAL 
PoLicy COMMITTEE 


a a 


THE PROJECTS BACKGROUND 


In 1953, the National Planning Association felt that the time had come for a 
broad inquiry into the policy issues arising from the prospective use of nuclear 
energy for nonmilitary purposes. Resources for the Future, Inc., sharing this 
view, made a grant of $5,000 to the National Planning Association permitting it 
to prepare a survey identifying the major topics that might deserve research and 
policy consideration. This survey, completed in the spring of 1954, indicated 
the desirability of undertaking studies on a wide range of issues concerning the 0 
national, regional, industrial, and international econome aspects of nuclear » 
energy. 0 

The nature of these issues suggested that NPA’s characteristic method of oper- t 
ation—through ad hoe committees composed of individuals representing various 
fields of work—was well suited to the controversial questions that marked much { 
public discussion of atomic energy. Moreover, the NPA felt that sufficient un- p 
classified information was becoming available so that an independent private € 
organization could undertake a study of the public and private policy considera- a 
tions involved in the productive uses of nuclear energy here and abroad. r 

On the basis of the preliminary survey, Resources for the Future, Inc., in a 
mid-1954 made a grant of $200,100 to finance the first phases of the present NPA 
project on the productive uses of nuclear energy. Later, at the end of 1956, this Dp 
financial support was supplemented by grants totaling $50,000 by the Ford 0 
Foundation. These funds have permitted NPA to prepare a substantial number fi 
of the studies suggested by the 1954 survey. The National Planning Association t 
is grateful for the encouragement and financial support of these institutions. 0 
However, the Ford Foundation and Resources for the Future, Inec., are not to fi 
be understood as necessarily approving, by reason of their grants, any of the views t 
expressed in the research studies by the staff or in statements by the special policy it 
committee. li 

At the outset of the project in the fall of 1954, a special policy committee on the 0 
productive uses of nuclear energy was formed in accordance with NPA’s estab- ‘a 
lished procedures. Composed of leaders in agriculture, business, labor, and the a 
professions, the committee provides assurance of a broad, practical and diversified 0 
point of view toward the reports and recommendations of the committee. The 
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purposes of the committee were to guide the staff in setting up the research pro- 
gram, to act on the question of publishing studies submitted by the research staff, 
and to make recommendations on major policy issues that were expected to arise 
in the course of the research program. Dr. Ralph J. Watkins, director of re- 
search, Dun and Bradstreet, Inc., New York City, and a member of NPA’s busi- 
ness committee on national policy, is chairman of the Special Policy Committee. 
To Dr. Watkins the NPA is deeply indebted for his generous and conscientious 
services. The project has gained from the broad experience and knowledge of the 
committee members who gave unstintingly of their time to this undertaking. 
(Their names and connections are shown on p. Ix.) 

The work of the project staff has been carried out under the guidance and gen- 
eral supervision of Dr. Gerhard Colm, who also had prepared the initial survey. 
The project’s director of research, Philip Mullenbach, has prepared the work 
program authorized by the committee, and guided the studies undertaken by the 
research staff and the economic consultants. All staff studies have gained by his 
broad and realistic knowledge of economic issues and his familiarity with nuclear 
technology. 

The research program provided that the several studies on the international 
aspects would be emphasized initially, while the studies on the domestic aspects 
would be stressed in the later stages. The case study method primarily has been 
used to assess the potential need for and effect of nuclear power in 4 underdevel- 
oped ané 2 industrial countries. The focus of these, and other project studies, 
has been on the period of the next 25 years, rather than on the very long run. 
Several studies on the place of nuclear energy in the United States have also 
been prepared. These studies have centered on projections of the fuel economy 
as a whole and the nonelectric power applications of nuclear energy. This was 
prompted in part by the fact that previously existing economic studies had empha- 
sized the longer term effects of nuclear-generated electricity on especially power- 
intensive industries. 

The economic research for each of the six foreign case studies was undertaken 
by the project’s consultants in the foreign country and with the friendly coopera- 
tion and assistance of each government. The findings and views expressed in 
these case studies are not necessarily those held then or now by these govern- 
ments. The National Planning Association appreciates the cooperation of ex- 
perts, in and out of government in Brazil, India, Israel, Italy, Japan, and 
Pakistan, in furthering the work of the project. The results of these project 
studies are presented in a series of monographs that are being published by the 
National Planning Association. These will be accompanied by three studies on 
selected aspects of nuclear energy in the United States economy. (A list of the 
project studies and other studies by the research staff published thus far faces 
the contents page of this report. ) 

Incidental byproducts of staff research should be noted. These have consisted 
of contributions to the first International Conference on the Peaceful Uses of 
Nuclear Energy (Geneva 1955), to the Report of the Joint Committee Panel 
on the Impact of the Peaceful Uses of Atomic Energy (January 1956), and to 
the formation of the European Atomic Energy Community—Euratom. 

At the conclusion of the factual studies, the special policy committee directed 
the staff director to prepare for it a summary of its findings accompanied by 
policy recommendations agreed upon by the committee. For many years poli- 
cies for electric power, and energy generally, have been matters of controversy. 
The same is true of nuclear energy. It is significant, therefore, that the special 
policy committee in this statement has made progress toward broadening the 
areas of agreement in this field. 

The particular policy issues treated in this statement are selective, not com- 
prehensive; they constitute those believed to be immediately in the forefront 
of public concern. For example, what are the Nation’s responsibilities for 
following through on the President’s farsighted atoms-for-peace program? Is 
the pace and scale of domestic investment in the development and construction 
of nuclear reactors sufficient to satisfy the requirements of our domestic and 
foreign policies? How can the United States assure the worldwide introduc- 
tion of nuclear energy in a manner that provides sufficient safeguards against 
its inherent dangers? What foreign economic policy for nuclear energy is most 
likely to encourage durable international cooperation and to avoid the dangers 
of either extreme economic nationalism or of atomic imperialism? These are 
a few of the policy questions that leaders in public and private positions, here 


and abroad, are concerned with and can expect to see examined in this com- 
mittee statement. 
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As is NPA’s established policy, each member of the special policy committee 
has had the opportunity of submitting for publication with this report signed 
comments on the statement as a whole or parts of it. The number and tenor 
of the footnotes added by members is evidence of the divergence of views on 
certain nuclear energy policies that still prevails. But more important is the 
fact that the concise and reasoned expression of these divergent views is certain 
to contribute to better understanding of the policy issues, and hence to move 
toward a resolution of them that is in the national interest. 
| The National Planning Association is indebted to scores of persons, here and 
in many other couui es, who have contributed to the project. Special gratitude 
is due the members of the special policy committee; to the members of the 
staff’s technical advisory group; to the research staff of the project and the 


staff consultants. (See listing of research personnel associated with the project 
i] in the concluding pages of this report.) We are also grateful for the cooperation 
i and courtesy of the United Nations Secretariat, the International Bank for 
| Reconstruction and Development, the United States Atomic Energy Commission, 


and the Department of State. 
H. CHRISTIAN SONNE, 
Chairman, NPA Board of Trustees. 
SEPTEMBER 1957. 


MEMBERS OF THE NPA SPECIAL POLICY COMMITTEE ON THE PRODUCTIVE USES OF 
NUCLEAR ENERGY 


; Ralph J. Watkins (chairman), director of research, Dun & Bradstreet, Inc. 

i Richard M. Bissell, Jr., Washington, D.C. 

: J. A. Brownlow, president, Metal Trades Department, AFL-CIO 

Gordon Clapp,’ president, Development & Resources Corp. 

: Leo Goodman,’ United Auto Workers, Washington, D. C. 

Marion H. Hedges,’ Washington, D. C. 

Peter Henle, assistant director of research, AFL-CIO 

Walter J. Levy,’ New York, N. Y. 

| Murray Danforth Lincoln, president, Nationwide Mutual Insurance Co. 

kdward S. Mason, dean, Graduate School of Public Administration, Harvard 
University 


Stacy May, International Basic Economy Corp. 

Arthur Moore, Washington, D. C. 

Sumner T. Pike, Lubec, Maine 

Adolph W. Schmidt, vice president, T. Mellon & Sons 

Henry D. Smith, Princeton University 
Lauren K. Soth, editor of the editorial pages, the Des Moines Register and 
: Tribune 
Ear! P. Stevenson, president, Arthur D. Little, Inc. 


Elwood D. Swisher, administrative vice president, Oil, Chemical and Atomic 
Workers International Union, AFL-CIO 

Robert C. Tait, president, Stromberg-Carlson Co., Division of General Dynamics 
Corp. 

J. Carlton Ward, Jr.,® president, Vitro Corp. of America. 


SUMMARY OF FINDINGS—POLICY SUGGESTIONS FOR THE FUTURE 
ONE. THE RECOMMENDATIONS IN BRIEF 


Every new invention, it has been said, is abused by human impatience. Yet 
it is also said that the benefits of invention often are delayed by man’s inability 
to act promptly in surmounting the obstructions to widespread application. In 
some degree both conditions are reflected in nuclear energy developments today. 
In seeking the firm middle ground between proceeding too rapidly or too leisurely, 
we believe that imperative moral, as well as political and economic, considera- 
tions are involved. 

Morally, we must fulfill the high promises made by the President before the 
world in 1953 that the Nation is prepared through international cooperation to 


1 See footnotes to the committee report. 
2Mr. Goodman did not participate in the consideration of this report. 


‘ 3 Due to absence from the country, Mr. Ward was unable to participate in the action on 
this report. 
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help apply this new technology to the improvement of human welfare every- 
where. 

Politically, we must maintain full participation in international arrange- 
ments in order to assure the safe and widespread introduction of inherently 
dangerous nuclear reactors and materials. 

Economically, we must assist the free nations in meeting their most urgent 
power needs and, at the same time, advance our own longer time interest in 
achieving low-cost nuclear power in the United States. 


UNDERLYING NATIONAL OBJECTIVES 


The policy recommendations that follow are based on fundamental national 
objectives, namely : 

Protecting the national security through international safeguards to the 
peaceful development of atomic energy. 

Maintaining consistency between the objectives of our foreign economic 
policy and the program of promoting peaceful applications of atomic energy 
abroad, in part through balanced use of bilateral and multilateral forms of 
international cooperation. 

Strengthening the Nation’s reactor development program so as to foster 
the development of low-cost nuclear power for our longer-term domestic 
needs. 

These objectives call for policies and programs that will help assure the United 
States a leading role in the prudent development of peaceful nuclear energy in 
various countries. Weare not proposing that the United States strive for leader- 
ship for reasons of national prestige, or for reasons of exercising an atomic domi- 
nation over other countries. What we are concerned with is the possibility of a 
competitive race for nuclear development which could result in inadequate con- 
trols and methods for preventing the misuse of nuclear fuel and for reducing the 
hazards to life and health all over the globe. We favor a policy which will as- 
sure the United States a voice in determining these controls and safety stand- 
ards. And we are convinced that the best way the United States can assure that 
it will have that voice is by playing a leading role in the development of nuclear 
reactors and nuclear fuel. 

The United States has established nuclear leadership through the tremendous 
war effort which resulted in the atomic bomb and through the development since 
then of a wide variety of atomic weapons and nuclear reactors. Today the 
United States has a large nuclear industry, a large number of experts, and a 
large body of theoretical knowledge and practical know-how. The task is to uti- 
lize a portion of these intangible and tangible assets for the peacetime develop- 
ment of nuclear power. 

In our view, the Nation’s future nuclear energy leadership will have to rest 
primarily on maintaining an advanced knowledge in both the science and tech- 
nology of the peaceful uses that is consistent with, and does not lag behind, the 
state of military applications. It will also rest on having something to offer— 
that is, practical and demonstrable nuclear power reactors needed urgently, for 
example, by Western Europe and Japan. 

The immediately foreseeable capability of the United States to supply full- 
scale power reactors is limited and may be insufficient to meet the developing 
requirements of our foreign policy for nuclear energy. The United States has a 
number of experimental and small pilot reactor projects that are under con- 
struction or recently completed. But at present we are still some way from 
heing able to build a large-scale power reactor that promises costs meeting the 
high conventional power costs in Japan, Italy, or the rest of Western Europe. 
We conclude that a number of full-scale demonstration reactors constructed with 
governmental financial assistance need to be built here promptly. This is 
necessary because : 

The reliability, operating performance, and cost prospects for United 
States designs must be demonstrated soon if they are to help meet the re- 
quirements of industrial countries over the next decade and other countries 
over the longer term. 

The prospect for commercial profit from power reactor construction or 
operation in the United States is too remote to justify a national policy 
relying exclusively on the current pace of private investment. 

The tough technical problems of making nuclear power competitive here 
probably cannot be met by waiting for the byproduct benefits of foreign de- 
velopment and technology or of military applications. 
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The United States should be capable of competing with other industrial nations 
for a substantial part of overseas nuclear power requirements. If we become 
capable of providing proven reactor equipment and technology to complement 
the nuclear fuel that has been made available, we shall be in much less danger 
of failing to fulfill our international responsibilities under the President’s atoms- 
for-peace program. In addition, we shall advance the day when economic nu- 
clear power becomes a reality in the higher fuel cost regions of the United States, 
such as New England and the upper Midwest. 

With our resources in scientific and technical personnel, nuclear fuel and 
facilities, we need not run the risk of too small and leisurely an approach to our 
foreign and domestic responsibilities in nuclear energy. 

Policy suggestions consistent with these considerations are enumerated below 
and are elaborated in parts IV and VI. 


UNITED STATES NUCLEAR ENERGY PROGRAMS AND POLICIES 


Greater private and public reactor development programs 

We recommend that: 

In order to overcome the substantial technical obstacles to achieving full-scale, 
economic nuclear power reactors, and to fulfill the commitments of the atoms-for- 
peace program, the national effort in nuclear energy be enlarged, particularly by 
substantially greater private and public investment in demonstration reactor 
construction here. 

As part of the enlarged national effort, the development of economic applica- 
tions of low- and high-temperature process heat from reactors and the applica- 
tions of nuclear radiations from fission products be expanded by industry and 
yovernment. The prospects are encouraging in both fields and have received in- 
sufficient recognition compared with nuclear power. 


Securing sound cost estimates for nuclear power 


We recommend that: 

In light of the conflicting cost information currently available on developmental 
nuclear power projects, the Joint Congressional Committee on Atomic Energy 
request the United States Atomic Energy Commission to provide periodically, on 
a comparable basis, unclassified cost reports for industry and the public on 
experimental and demonstration power reactors that are being, or have been, 
constructed. These reports might well be furnished annually at the Joint Com- 
mittee hearings under section 202, on the development, growth, and state of the 
atomic-energy industry. 


Assuring protection of the public and workers in atomic-energy plants 


We recommend that: 

The Joint Committee on Atomic Energy make a special inquiry into the 
measures being taken by various agencies to meet the problem of long-term 
disposal of radioactive wastes. This inquiry should, among other things, include 
consideration of the action taken on the recommendations of special committees 
of the National Academy of Sciences in The Biological Effects of Radiation 
(1956), as these relate to civilian nuciear power. 

In view of the fact that most States have not taken steps to meet the need for 
adequate workmen's compensation: (a) the Joint Committee consider nationwide 
minimum workmen’s compensation standards in this field through Federal 
legislation, and (b) the United States Department of Labor carry forward an 
expanded program of education and guidance for States in the field of workmen's 
compensation.* 


1T believe that the comments on radiation, health, and safety in the text of this report, 
on pp. 27-29, warrant special attention along with the two recommendations listed here. 
It is extremely important, as the body of the report indicates, that effective enforcement 
of adequate health and safety precautions be maintained alertly as a fundamental part of 
atomic development. 

Although there is general agreement in principle on the importance of radiation safe 
guards, there have been signs in practice that the relatively good safety record accomplished 
to date by the program of Federal Government regulation may be lulling some persons into 
unwarranted complacency about radiation hazards and that, particularly in new areas of 
atomic uses, there is a risk of a cutback or relaxation of the radiation hazard control pro- 
gram enforced thus far. 

There should be a continuing awareness that failure to enforce safeguards strictly may 
lead not only to accidents or incidents of radiation overexposure with serious harmful 
effects on many human beings, but may lead also to a possible disrupting loss of confidence 
of workers and the public in the wisdom and safety of atomic uses.—Peter Henle. 
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The irrelevance of the private versus public power controversy 
We recommend that: 
The Atomic Energy Commission establish an electric utility industry advisory 


committee consisting of representatives from all parts of the industry—private 
and public. 


An effort be made by the Joint Committee and the AEC to make clear to the 
general public that the long-standing private versus public power controversy 
has no direct bearing on the current issue of accelerating the construction of full- 
scale demonstration reactors in the United States.* * 


UNITED STATES FOREIGN NUCLEAR ENERGY POLICY 


Strengthening international cooperation in peaceful development 

We recommend that: 

The United States follow up recent ratification of the statute by supporting 
fully the establishment and operation of the International Atomic Energy 
Agency. We believe the Agency offers the primary immediate means of assuring 
security against the diversion of fissionable materials to military use, and of 
maintaining adequate health and safety standards in the peaceful application 
of nuclear energy throughout the world. 

The United States encourage and provide technical support to the establish- 
ment and effective operation of Euratom (European Atomic Energy Community). 
This new development, it is important to recognize, will strengthen the cohesion 
of Western Europe, and perhaps also will be a step toward greater cooperation 
outside Europe. 

In the light of the limited resources of most underdeveloped countries, the 
Department of State and the Atomic Energy Commission strengthen the present 
program of establishing regional research and training centers for nuclear 
energy. The urgent need of the underdeveloped countries is to secure the 
trained scientists and technologists necessary to advance the immediate appli- 
cation of isotopes, and other nonpower uses of nuclear energy and, indirectly, 
to lay the ground for the emerging, but longer term need for nuclear power. 


Recognizing special foreign needs in the United States reactor-development 
program 


We recommend that: 

The AEC reactor-development program place additional emphasis on reactor 
designs and fuel systems that hold special promise for countries confronting 
problems of foreign exchange availability and limited resources. It would be 


2 


I agree that the “long-standing private versus public power controversy” need not, on 
its merits, have a direct bearing on the current issue of accelerating the construction of 
full-scale demonstration reactors in the United States. The issues are clearly susceptible 
of separate treatment and should be so treated. But in my opinion, it is not accurate to 
say that the “private versus public power controversy has no direct bearing,” ete. 

These two issues have become linked and intertwined in serious political and adminis- 
trative debate and negotiation. This fact has contributed to delay in reaching agreement 
on a clear definition of the objectives of the present reactor program, the need for accelera- 
tion and revision thereof, and for the reasons proposed in this report. 

Admixture of these two issues will delay an objective consideration of the recommenda- 
tions of this report. The issues can be separated and should be, Existing law relevant to 
each issue encourages a separation 

A primary agent in mixing these two issues is the AEC itself. It has shown a willing- 
ness in recent years to seek, even to create, opportunities to engage as a direct participant 
in promoting attacks upon public power agencies. 

The classic instance in point is the AEC’s incredible performance in promoting and under- 
writing the Dixon-Yates scheme. Its belated repudiation of the Dixon-Yates contract 
underscored the depth of its ideological reasons for promoting the deal in the first place. 
The affair hardly qualifies the AEC to persuade the general public it is in fact and practice 
neutral in the so-called public power controversy. Until the AEC learns how to be, and 
demonstrates it can be, objective vis-a-vis this issue of important public policy, it will be 

reatment of the relative merits among various conflicting views concerning 
pe, methods and means to be pursued in a reactor program; and for reasons set out 
in this report, the reactor program is a problem of much greater consequence to the United 
States and to the world than the domestic issue of who owns the electric utility business 
in the United States.—Gordon R. Clapp. 

+] must disagree with, and express astonishment at, the postive but naive statement 
that the “long-standing private versus public power controversy has no direct bearing” on 
such an important current issue. The manner of accelerating the development of atomic 
power is in fact a part of the long-standing conflict between partisans of two types of 
industrial organization, namely, public and private. 

The significance of this controversey for atomic energy development was never fully 
developed by the committee, yet I believe there was no other real issue facing the com- 
mittee. I state this confidently, having been at all formal sessions of the committee during 
its 2-year life.—Marion H. Hedges. 
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well for the United States through its reactor-development program to foster 
designs that minimize continuing foreign-exchange requirements and that make 
best use of natural resources available in other countries. 

The AEC consider a cooperative program with other countries for the joint 
design, construction, and operation of smaller developmental reactors in the 
United States. This program might well be an extension of current training 
programs for foreign scientists and technicians at the National Laboratories 
and at industrial installations to provide experience to foreign technicians in 
the practical problems of design, construction, and operation of reactors going 
into foreign use. 


Facing the economic obstacles to United States business abroad 

We recommend that: 

The Government encourage and facilitate United States industry in estab- 
lishing joint nuclear-energy enterprises with foreign manufacturers and con- 
structors, and in establishing branch plants and services in foreign countries. 
The economic and financial obstacles to the export of American nuclear equip- 
ment and technology over the longer term call for new approaches to interna- 
tional business cooperation. 





APPENDIX 5 
1958 : YEAR OF DECISION IN ATOMIC POWER 


An address by Elmer L. Lindseth, president, the Cleveland Electric Illuminating 
Co. before the Cleveland Chamber of Commerce and the Electrical League of 
Cleveland, Cleveland, Ohio, February 4, 1958 


Just a few months ago—on October 4, 1957—the Russians put Sputnik I into 
orbit around the earth. 

That was certainly big news. To a lot of people it was not only big news, but 
alarming news. In this single event, they saw proof positive that the Russians 
had licked us hands down at our own game—technology. 

Amid the confusion, some calmer voices were heard pointing out that one 
round doesn’t make a prizefight. Then, a short time ago—less than 4 months 
after the launching of Sputnik I—the United States put into orbit 1958 Alpha, 
otherwise known as Explorer. We may now hope that this has reassured to 
some degree a number of the pessimists who were so busy predicting America’s 
eclipse as a world power. 

Nevertheless, there are still a lot of skeptics who belittle America’s standing 
in the worldwide technological race for survival. 

The simple fact is, however, that although we may at one time or another 
seem to be temporarily outstripped in some fields, such as satellites—and possibly 
missiles—we are definitely in the lead in a great many others. On balance, we 
have an unquestionable overall lead. 

One area in which we hold a substantial advantage is the important one of 
nuclear power. 

Since its very inception, America’s nuclear power program has had its critics. 
Even in the presputnik era, some called our atomic power program inadequate. 
And the Russian satellite launchings gave them further ammunition. Along the 
way, these critics gained the support of a number of people of good intentions 
but without full acquaintance with the facts. 

The facts about our atomic power program are not widely understood. Because 
of this, people don’t appreciate where the United States stands today, and what 
the outlook is for the future. Yet it is very important that they should know 
the facts. 

OPERATION OF A REACTOR 


As a preliminary, let us review briefly what atomic, or nuclear, power is. 
What's the nature of a so-called reactor? How does one operate? In what 
respects is atomic power different from ordinary power ? 

Many people are surprised to learn that a nuclear powerplant is practically 
identical in principle with a conventional steam powerplant. The same kind of 
steam drives the same kind of generators to produce exactly the same kind of 
electricity. The only thing that is basically different is the fuel—that is, the 
source of the heat that evaporates water into steam. 

In a conventional plant, the heat is produced by burning a fossil fuel, usually 
coal, oi]. or gas, in a furnace or boiler. In a nuclear plant, the heat is produced 
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by burning nuclear fuel in a reactor. From there on, the heat makes steam, 
the energy in the steam is converted into mechanical energy, the mechanical 
energy into electrical energy, the electrical energy into better living. 


FUELS FOR NUCLEAR PLANTS 


The nuclear plants operating or under construction today all use as fuel one 
of the isotopes of uranium, uranium 235, which occurs in nature. However, two 
other possible fuels are known, both man-made—uranium 233 and plutonium 
239. These materials are termed fissionable because, under the right conditions 
and control the nuclei of their atoms may be caused to split or fission in a con- 
trolled chain reaction. This is what takes place in-a nuclear reactor, and the 
result is the release of a large amount of usable heat. 

-arenthetically, the most abundant form of uranium occuring in nature, the 
isotope U—238, is itself not fissionable. It may, however, be readily converted— 
transmuted—into the manmade element plutonium 239, which is fissionable and 
which is our basic weapons material. 

The question is sometimes asked: But what if this controlled reaction gets out 
of control? Will the reactor explode like a bomb? 

The answer is definitely ““No.”’ Creating an atomic bomb isn’t that simple. A 
bomb requires a number of precisely regulated components and conditions which 
are just not present in a nuclear reactor. Any talk about the explosive danger 
of nuclear powerplants can be traced to an instinctive association of words and 
ideas. Reactor design principles give any such talk no basis in fact. 

The only potential public hazard—and it is extremely remote—is associated 
with the release of radioactive fission products. These must be properly con- 
tained. And you may be very sure that no atomic plant is ever licensed to 
operate by the Atomic Energy Commission until they are convinced that this 
problem has been satisfactorily solved. 

Every atomic powerplant must get two licenses from the AEC; one to author- 
ize its construction, and a second one, after construction is complete, to permit 
it to begin operating. This second license is granted only after the plant is 
certified as presenting no hazard to the public. 

So much, then, for our description of a nuclear reactor. Briefly, it is a complex 
apparatus in which the heat-producing chain reaction takes place under constant 
control. 

The amount of heat given off can be increased or decreased at will, and in some 
eases is even self-regulating. The heat turns water into steam in another ap- 
paratus; and from there on, the operation of the generating plant is exactly the 
same as that of a coal-burning plant, with all its elaborate and complex 
components. 

FREE POWER A MYTH 


We have only to appreciate the nature of atomic power as I have described it 
to see why it will never be as “free as the air’ or “too cheap to meter,” despite 
the claims of some optimists. The only expense eliminated by the atomic reactor 
is the cost of the conventional fuel—usually coal. And although, believe me, I 
am by no means indifferent to the cost of coal, it is still only a fraction of the 
total cost of supplying power. To make matters worse, the atomic fuel substi- 
tuted for coal today is more expensive than coal. And the same is true of the 
capital cost of the apparatus to utilize that atomic fuel. 

So, as of today, and in the near-term future, when a nuclear reactor is used in 
place of a coal-burning furnace in any powerplant anywhere in the world—and I 
emphasize anywhere in the world—the cost of operation is increased instead of 
decreased. And in most cases the increase is a big one. For example, the 
cost of producing a kilowatt-hour of electricity at the atomic plant located in 
Shippingport, Pa., which went into operation recently, is 10 or more times as 
great as the cost of producing the same kilowatt-hour in a coal-burning plant in 
that area. Ten times. 

The cost of atomic power will, of course, be progressively reduced during the 
years ahead. That is the prime purpose of our present atomic power program 
in this country: to make atomic power competitive, dollar for dollar, with con- 
ventional power. It will be some years—probably at least 10—before this aim 
is achieved, because coal is cheaper and more abundant in the United States than 
in any other industrialized country in the world. Also, we keep constantly 
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learning how to improve the economy of our coal-serving plants. But eventually, 
through research, development, and experiment, we'll bring nuclear power down 
to the same cost level as conventional power. 


WHERE UNITED STATES STANDS GLOBALLY 


All of this has a definite bearing on our competitive position in what has 
turned out to be an imaginary global atomic power race: Our objective has been 
different from the objectives of other nations, where fuel reserves are virtually 
exhausted. Because this has not been widely understood, the feeling has grown 
that our achievements have been inferior to the achievements of other nations. 
This is simply not true. 


UNITED STATES HOLDS WORLD LEAD 


The United States today holds what Dr. Libby, scientific member of the United 
States Atomic Energy Commission, has termed “an absolutely commanding posi- 
tion” in nuclear power on the world stage. And under our present program we 
will maintain that position. 

That statement may sound dogmatic, but a simple examination of the evidence 
justifies it completely. Let’s look at what this country has accomplished in the 
past few years in the nuclear field. 

As of the end of 1957, the total number of American reactors for all purposes— 
electric power, propulsion, testing, research, production, and training—either 
completed, under construction, or in the planning stage, was 237. There is also 
a type of modification of a reactor known as a critical assembly using an external 
neutron source. If the number of these is included, the total figure goes up to 305. 

The number of power reactors—that is, reactors for generating electricity or 
for the propulsion of vessels such as submarines or other naval craft—either built, 
under construction, or in the planning stages, is 88. In commenting on this figure 
Adm. Lewis L. Strauss, Chairman of the United States Atomic Energy Com- 
mission, said last month, “This total of 88 power reactors represents a program 
which, to our knowledge, is not approached by any other country, either in per- 
formance or planning.” 

Some of those 88 reactors have already chalked up an impressive record of 
performance in service. The atomic powerplant of the submarine Nautilus has 
propelled the ship over 100,000 miles and is still going strong. The land-based 
prototype of the Nautilus powerplant, in Idaho, has turned out an amount of 
power equivalent to over 50 million kilowatt-hours of electricty. 

Since the Nautilus was launched it has been followed by two more atomic sub- 
marines, the Seawolf and the Skate, and several others are under construction. 
The keel has been laid for an atomic powered guided missile cruiser, the Long 
Beach. And in fact the Navy has announced its intention of employing atomic 
power in all combat ships. This country undoubtedly leads the worid in the 
development of a nuclear Navy, and we intend to hold that lead. 

Now, let’s look at what has been accomplished with the other type of power 
reactor, the type designed to produce electric power in a land based generating 
plant. Here, of course, we touch on the interest and responsibility of the electric 
utility industry. You are entitled to ask what we as an industry have contributed 
to America’s atomic power program, and what we intend to contribute. 


CONTRIBUTION OF INDEPENDENT UTILITIES 


The participation of America’s independent utility companies in atomic power 
progress began even before passage of the Atomic Energy Act of 1954, notwith- 
standing that until the act was passed, the Government had prohibited the owner- 
ship of fissionable material or reactors by industry and so there was little an 
independent utility could do about constructing nuclear powerplants. The 1954 
act first authorized construction of privately owned nuclear plants. In so doing, 
it stated: “It is therefore declared to be the policy of the United States that * * * 
the development, use, and control of atomic energy shall be directed so as to 
promote world peace, improve the general welfare, increase the standard of living, 
and strengthen free competition in private enterprise.” 

In the intervening 3!4 years the investor-owned utility industry has worked in 
close partnership with equipment manufacturers, other segments of industry, and 
the Atomic Energy Commission. There has been brought into being an all-inclu- 
sive program of research, development, and construction of nuclear powerplants. 
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FIVE PLANTS IN OPERATION 


Today there are five atomic powerplants in the United States turning out elec- 
tricity. Two are at AEC installations. The other three are delivering kilowatts 
to the customers of investor-owned utility systems, although two of the reactors 
are Government-owned, and the third owned by an equipment manufacturer. 

One of these three located at Shippingport, Pa., is owned by the AEC, although 
Westinghouse Electric Corp. and Duquesne Light contributed to the cost. It is 
operated by Duquesne. It is the world’s first large-scale atomic plant built exclu- 
sively for the production of electric power. It is usually overlooked that Britain’s 
much-publicized Calder Hall plant is primarily for the production of weapons 
material, and that generation of electricty there is a byproduct. 

Two other American atomic plants presently serving customers of investor- 
owned utilities, are the General Electric-Pacific Gas & Electric plant near 
Pleasanton, Calif., whose reactor is owned by General Electric Co.; and the 
AEC-owned sodium graphite reactor at Santa Susana, Calif., on the Southern 
California Edison Co. system. 

These are only the beginning. Five additional large-scale nuclear plants 
for the production of civilian power are either under construction, or under 
contract. These are: the Enrico Fermi fast breeder plant of 100,000 kilowatts 
being built near Monroe, Mich., by the Detroit Edison Co. and a group of utilities 
known as the Power Reactor Development Corp.; Commonwealth Edison’s dual 
stage boiling water plant of 180,000 kilowatts located southwest of Chicago; 
Consolidated Edison’s pressurized water 275,000-kilowatt plant being built at 
Indian Point, N. Y.; the Yankee Atomic Electric Co. pressurized water reactor 
plant of 134,000 kilowatts being built by a group of New England companies at 
Rowe, Mass.; and the Pathfinder single region boiling water reactor project of 
66,000 kilowatts to be built by the Northern States Power Co. and Central Utili- 
ties Atomic Power Associates, a group of utility companies on the Northern 
States system. 

In all 5 of these plants the electric utilities concerned own and operate the 
nuclear reactors as well as the rest of the generating facilities. Two of them 
will be financed entirely by private industry, and the other 3 are receiving some 
AEC assistance. When they are all operating, in 1962, they will bring this 
country’s total output of atomic power for civilian use to over 800,000 kilowatts. 

Five more electric utility industry projects are in the longer range phases of 
planning and development. 

One, being undertaken by the Carolinas-Virginia Nuclear Power Associates 
group, is directed toward a 17,000-kilowatt heavy water moderated reactor in 
South Carolina. 

REACTOR FOR FLORIDA 


The East Central Nuclear Group has undertaken research and development on 
a 50,000-kilowatt heavy water moderated, high-temperature, gas-cooled, pressure- 
tube reactor which will be built on the west coast of Florida by another group, 
the Florida West Coast Nuclear Power Group. 

Pennsylvania Power & Light Co. and Westinghouse Electric Corp., recently 
joined by Baltimore Gas & Electric Co., are continuing research and development 
of an aqueous homogeneous slurry reactor, looking toward construction of a 
70,000-to-150,000-kilowatt plant by late 19638. 

Pacific Gas & Electric Co. has announced that, either alone or in partnership 
with other California investor-owned utilities, it plans to propose construction 
of a large-scale nuclear plant to the AEC. The type of reactor under considera- 
tion isa large scale, single region boiling water type. 

And the New England Electric system contemplates adding a large scale nu- 
clear powerplant to its system by 1964. 


RESEARCH AND DEVELOPMENT ARE VITAL 


Although this record of plant building and planning is impressive, I should 
point out that the real strength of America’s atomic-power program does not 
lie in the number of electric kilowatts we can produce. America will stay 
ahead in atomic power basically through intensive research and development. 
And in this field, the independent power companies are embarked on an all-out 
program. 

Atomie power is immensely more expensive, and technologically vastly more 
difficult, than was foreseen even just a few years ago. This applies not only to 
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the building of plants, but to the carrying out of research and development activ- 
ities. Therefore, to spread costs and avoid needless duplication of effort, it is 
the practice of power companies to form into groups of anywhere up to a dozen 
or even more utilities and undertake nuclear projects cooperatively. 


ONE HUNDRED AND TWENTY COMPANIES PARTICIPATING 


At the moment, more than 120 companies in the United States are participat- 
ing in 1 or more of 25 different projects concerned with study research, develop- 
ment, planning, or construction of nuclear plants. These companies serve more 
than half of the electric power customers in the Nation. Their total expendi- 
tures on nuclear projects as presently planned will ultimately run to an esti- 
mated $500 million, and the total capacity of the nuclear plants on which they 
are working is about 1,300,000 kilowatts. Undoubtedly these expenditures will 
be increased as the program continues to grow. 

From such research and development activity will ultimately come the ad- 
vanced, less costly, more efficient atomic powerplants of the future; and it’s the 
only way we'll get them. 

THE FOREIGN SITUATION 


Now, what about other countries? What is the situation in Britain? In 
Russia? In the other nations interested in developing and using atomic power? 

These countries are busy, to be sure. But their programs are not being con- 
ducted on anything like as broad a scale as this country’s program. They are 
critically short of conventional fuels. Hence, they are more concerned with con- 
structing workable plants today than they are in developing better plants for 
tomorrow. 

The United States alone, among the world’s industrialized nations, has a large 
supply of relatively cheap coal. We are by no means desperate for nuclear power. 
It will be many years before we can generate it as cheaply as coal-produced power, 
or will have any need to do so. Thus, our program is focused on bringing down 
ultimate costs. Because time is on our side, we can put our dollars to best use. 

That is my no means true of countries like Britain. There, coal reserves are 
nearing exhaustion. Coal is costly, and imports of oil from overseas sources are 
both expensive and uncertain, as was graphically demonstrated during the Suez 
crisis. 

It is only logical, therefore, for the British to concentrate their efforts on getting 
plants into operation as soon as possible. ‘Time is working against them. Effi- 
ciency and cost are minor factors in their situation; their overriding need is for 
kilowatts. They are not at all happy about spending vast amounts of money on 
costly reactors which are obsolete when built, but in the circumstances they have 
little choice. 

It is much the same story in the other European countries, including Russia, 
where the major coal reserves are thousands of miles away from the industrial 
centers. 

Other countries need atomic power now, at almost any cost. We donot. They 
don’t have time for the research and development on a wide range of types that 
will reduce costs. Wedo. Therefore, their atomic programs are time oriented. 
Ours can be dollar oriented. The result, for us, will be vastly more efficient 
plants in the long run. 

RESEARCH AND EXPERIMENTATION 


There is in being today in this country a far-reaching program of research and 
experimentation, plus a wide variety of pilot and large-scale plants to provide 
us with practical operating experience. On this foundation, which no other 
country possesses, we will continue to build an atomic technology which will 
make today’s achievements seem feeble by comparison. We have chosen our 
course wisely, and the future lies in our hands. 

This is the background against which the question is raised today: Will the 
Congress decide to accelerate our atomic-energy program by ordering the con- 
struction of a number of large-scale Government-owned plants? Or will they not? 

My guess is that they will not order the building of these plants, nothwith- 
standing strong efforts by a militant group to persuade them to do so. But it is 
by no means certain. 

In my belief, the Congress will recognize that this country has a program in 
being that has given us our commanding lead in world nuclear technology. And, 
further, that our lead can best be maintained and increased by a continuation 
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of that program. Any program, of course, needs to be adjusted from time to time 


to our constantly increasing knowledge and experience. But the emphasis should 
stay on research and development. 


SOME DON’T AGREE 


Not everyone in this country will agree with that conclusion. There are loud 
voices raised to assert that we have fallen behind in their hypothetical kilowatt 
race, and that only a crash program involving construction of large Government- 
owned reactors will enable us to catch up. 

As to whether we have fallen behind, the facts themselves refute that conten- 
tion. And if they are not enough, there is the recent statement from the leaders 
of Euratom, the international organization which is coordinating the nuclear- 
power programs of six European countries. These European experts asserted, 
“An impressive amount of research and development done both through the AKO 
and private industry has provided America with the most complete nuclear 
foundation in the world.” 

More large-scale Government-owned reactors in this country would achieve 
little, and would soak up millions of dollars of taxpayers’ money needlessly. 
Worse, they would divert our energies and resources away from the vital research 
and development work on which our atomic future depends. 


THE THREAT OF SOCIALIZATION 


In view of that, it may well be asked who advocates such a program of large 
Government reactors, and why. 

Prominent among the advocates of large Government-owned nuclear power- 
plants are many of the same people who for years have been urging the Govern- 
ment farther and farther into the electric-utility business. In nuclear power 
they see a once-in-a-lifetime opportunity to insure the eventual complete socializa- 
tion of America’s electric-power industry. 

This process of socializing power has already gone so far as to be a matter 
of grave concern to thoughtful Americans. Twenty percent of the electric 
power generating capacity in America today is Government owned, and for 
years the trend has been toward an increasing proportion. 

Those 4 out of 5 Americans who today receive their electric service from the 
investor-owned segment of the utility industry are discriminated against in 
favor of the 20-percent minority who do not. The discrimination against the 
80 percent extends into the preferential disposal of power generated, the grant- 
ing of licenses for new generating facilities, and the amount of taxes they pay 
into the Government Treasury through their electric bills. These taxes are 
largely avoided by the 20-percent minority. 

We are today engaged in a frightfully costly and bitter cold war with Russia 
over the conflicting philosophies of totalitarian versus democratic government. 
If we as a nation should allow ourselves to be betrayed into voluntarily aban- 
doning along the way the very principles of free enterprise we are fighting to 
preserve, we shall indeed have defeated our own objectives by surrendering to 
the enemy. 

WHAT AMERICANS CAN DO 


There are a few things that you and I and every American can do to help 
insure that this country maintains its world lead in nuclear power yet does not 
become trapped in the pitfalls of Government ownership. 

First, we can keep ourselves informed. In the final analysis, the judgment of 
the American people will determine the course of our nuclear power program. 
It is absolutely essential that that judgment be an informed one, based on a 
full knowledge of the facts. 

Second, we can learn to recognize the pitfalls along the way—the pitfalls 
that never fail to appear when Government becomes involved in business enter- 
prises. Socialized power already has a formidable foothold in this country. 
And it has quite a few adherents who will use any means that comes to hand 
to strengthen and extend it. 

Third, we can be alert to the fallacies inherent in such catch phrases as 
“cheap Government power” or “public power.” So-called public power is pref- 
erentially subsidized Government power. 

This power is the private domain of a privileged tax-exempt 20-percent seg- 
ment of the American public. 
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Fourth, we should consistently oppose any suggestion that this country’s 
supremacy in atomic power cannot be maintained and extended within the 
framework of our free enterprise system. Our present supremacy was attained 
within that framework. We can maintain it on the same basis. The effort will 
be great, and it will require a great deal of assistance, financial and otherwise, 
from the Government. 

But it can be done. 


WISDOM OF COURSE PROVEN 


The wisdom of our course has already been proven. Continuation of it will 
insure our continued world leadership in atomic power, while preserving the 
basic principle of freedom to which our way of life is anchored. 





APPENDIX 6 


CORRESPONDENCE AND INFORMATION CONCERNING PROPOSED REACTOR PROJECT BY 
Paciric GAS & ELEcTric Co., AT HUMBOLDT Bay, CALIF. 


CONGRESS OF THE UNITED STATEs, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
February 24, 1958. 
Mr. N. R. SUTHERLAND, 
President and General Manager, 
Pacific Gas & Electric Co., 
San Francisco, Calif. 

Dear Mr. SUTHERLAND: I was most interested to learn of your company’s 
decision to install and operate by the middle of 1962 a nuclear power reactor 
of 60,000 electrical kilowatt capacity as was set forth in your telegram of 
February 18, 1958, to Mr. Lewis L. Strauss, Chairman of the Atomic Energy 
Commission. Mr. Strauss on February 19, 1958, at a public hearing read your 
telegram to the Joint Coinmittee on Atomic Energy. 

I regret that you declined our committee chairman’s invitation to testify 
at the hearings or submit a statement for the record, and instead sent the tele- 
gram to the AEC rather than the committee. 

In the telegram, you state that this project will involve no financal assistance 
to your company and that no assistance from the AEC for research and develop- 
ment is contemplated. I am most interested to learn that the Pacific Gas & 
Electric Co. intends to finance a substantial reactor facility entirely with its 
own funds. 

As you know, I am chairman of the Subcommittee on Legislation and each 
year our subcommitee must consider and pass on the authorization of Federal 
funds which, in effect, subsidize reactor construction by private companies. I 
would appreciate it if you would inform me of the detail of your proposed 
venture, because it appears to me that if your company can build a power reactor 
solely with private capital and without any Federal funds, perhaps others can 
also do it. I would also like to have these details to be certain that we have 
not misunderstood your company’s intentions which I would assume, would 
show a determination not to accept Federal assistance in any form in the future 
for this or other reactor projects. 

Sincerely yours, 
Cuet HOLIrFIeLp, 
Chairman, Subcommittee on Legislation. 


Pactric Gas & Brecrric Co., 
San Francisco, Calif., March 17, 1958. 
Hon. CuHet HO.irie.p, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomic 
Energy, Congress of the United States, Washington, D. C. 

Dear Mr. Horirretp: In response to your letter of February 24, 1958, we 
are pleased to send you the information which is available at this time con- 
cerning the atomic powerplant we intend to build near Eureka, Calif. 

Preliminarily, I wish to point out that in the course of our atomic-energy- 
plant studies it was necessary for us last year to confer many times with 
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the staff of the Atomic Energy Commission. When we finally determined to 
install the atomic plant at Eureka, Calif., I thought it desirable to notify the 
Commission, which I did by telegram dated February 18, copy of which is 
enclosed. We also informed the Edison Electric Institute and requested it to 
include our atomic plant in its list of proposed atomic plants to be submitted 
to the Joint Committee on Atomic Energy. I thought that this would be an 
appropriate way for the Joint Committee to be advised of the latest plans 
of the utility industry, including Pacific Gas & Electric Co. 

The arrangements which have been made for our proposed atomic plant are, 
briefly, as follows: 

We made an agreement with Bechtel Corp. under which it will design and 
build a complete atomic plant for us near Eureka on a fixed-price turnkey 
commercial basis. Bechtel, in turn, made an agreement with the General Electric 
Co. to furnish the nuclear reactor and steam system as well as the turbine, 
the generator, and certain associated equipment. These contracts do not in- 
volve any financial assistance to us. We do not require or request financial 
assistance from the AEC for research and development for this plant. The 
General Electric Co. will fabricate the nuclear fuel for us under a separate 
contract. The contract price for the plant is $17,200,000, to which we have 
added interest during construction and overheads, resulting in an estimated 
total cost of $19,500,000. 

The principal factors which, in our opinion, make an atomic plant near Eureka 
attractive to us areas follows: 

1. We will actually need a 50-to-60-megawatt plant addition in Eureka in 1962. 

2. Eureka is in a relatively high-cost fuel area. With a conventional steam 
unit at Eureka, the cost of the additional power provided for our system, in- 
cluding Eureka, with oil at $3 per barrel, would be approximately 8 mills per 
kilowatt-hour. 

3. The atomic plant will be installed on land already owned by us and will 
be located adjacent to two 50,000-kilowatt conventional steam-electric units. 
Existing facilities, such as the cooling water system, machine shop, etc., 
and certain existing personnel, especially supervision, will be utilized for the 
atomic plant. 

4. We expect to obtain 60,000 kilowatts of capacity from the atomic plant, 
although it is rated at 50,000 kilowatts. Experience gained from our partner- 
ship arrangement at Vallecitos indicates that we should be able to achieve this 
result. 


5. It is our intention to operate the atomic plant at a high-capacity factor 
and to produce 8-mill power with the second load of nuclear fuel and to approach 
$ mills with the first load, assuming the sale of plutonium at the presently quoted 
purchase price of $30 per gram. 

Mr. C. C. Whelchel, chief of our mechanical and steam-engineering group, 
is now preparing a paper which will enlarge upon several of the items in this 
letter. The paper will be read to the American Power Conference on March 
26,1958. Iwill send you an advance copy of the paper as soon as it is completed. 

Yours very truly, 


N. R. SUTHERLAND. 


Excerpts FroM REMARKS BY C. C. WHELCHEL, PActFic GAs & ELEctTrRIc Co,, 
BeEForE AMERICAN POWER CONFERENCE, SHERMAN HOTEL, CHICAGO, ILL., MARCH 
26, 1958 

INTRODUCTION 


Since 1951 when the Atomic Energy Commission issued a general invitation 
to industry to conduct studies of dual-purpose reactors, Pacific Gas & Electric 
Co. has participated in a number of atomic projects. These include the nuclear 
power group with headquarters here in Chicago; the Dresden plant, with almost 
$3 million research and development expense by P. G. & E. for that project; the 
joint project with General Electric Co. in the Vallecitos atomic powerplant; and 
now as a further step, subject to receiving the usual permits, licenses, and certifi- 
cates, the installation and operation of a commercial 50,000-kilowatt atomic 
unit at Humboldt Bay near Eureka, Calif. 
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VALLECITOS AND HUMBOLDT BAY POWERPLANTS 


Tonight, I wish to discuss some aspects of Vallecitos and then tell you some- 
thing about Humboldt and the thinking which led to a decision to proceed with 
that unit. 


s * cal * s ~ * 
HUMBOLDT BAY ATOMIC UNIT NO. 3 


The remaining time at my disposal will be devoted to considerations that led 
to the decision to build a 50,000-kilowatt-guaranteed, 60,000-kilowatt-expected 
atomic unit for Humboldt Bay, as well as some comments on its design, capital 
cost, and operating and maintenance expense. 

Let me first, briefly discuss the P. G. & BE. system and the additional power- 
supply requirements for the Eureka area in 1962, including the different ways 
in which they could be provided. 


Slide 5. P. G. & E. system map 


Pacific Gas & Electric Co. serves an area of 94,000 square miles, extending 
generally from Bakersfield in the south to Eureka in the north, a distance of 
about 500 miles. Only the central and northern portion are shown on this map. 
The peak load was 4,080,000 kilowatts on August 2, 1957, and the largest steam- 
generating units now under construction are rated 325,000 kilowatts. A total of 
72 generating stations—hydro, steam, and atomic—supply the load which cen- 
ters in the San Francisco Bay area and in the Central Valley of the Sacramento 
and San Joaquin Rivers. Oil and natural gas are used as fuel in the conven- 
tional steam plants. 

In the extreme northwestern corner of the system, isolated by mountains from 
the hydro plants to the east and the principal north and south system transmis- 
sion lines, is Eureka, the center of California’s redwood industry. 

The principal facilities serving the Eureka area at the end of 1958 will be: 

Two 110-kilovolt transmission lines about 115 miles long from Cottonwood. 

The 14,500-kilowatt station A steam plant in Eureka, burning considerable 
amounts of wood bark and scrap lumber—generally called hog fuel. 

The 100,000-kilowatt Humboldt Bay steam plant, burning oil. 

The firm capacity of these facilities, with a steam unit or a transmission line 
out of service, is 145,000 kilowatts, estimated to be adequate to meet growth 
through 1961. Peak load to date has been 88,000 kilowatts. 

Additional facilities will be required for the area in 1962. These could be 
provided by (1) constructing another 115-mile transmission line at a cost of 
about $8 million for the line plus another $8 million for steam-generating capac- 
ity in large system units located in the San Francisco Bay region, or (2) a con- 
ventional 60-megawatt steam unit at Humboldt at a cost of about $11 million, 
or (3) a 50-to-60-megawatt nuclear unit at Humboldt at a capital cost of about 
$20 million. The choice, economically, lies between the 60-megawatt conventional 
steam and the atomic unit at Humboldt; but to determine which we must look 
at comparative fuel, operating, and maintenance costs. 

The cost of the first atomic core, including all materials and fabricating costs 
except the fuel-use charge, will not exceed $3 million. The fuel elements will be 
warranted for a life of 10,000 MWD/ton of uranium. Any element failing to 
reach this exposure level will be replaced at a cost prorated on the basis of its 
actual useful life. The fuel will be enriched to permit achieving an exposure of 
15,000 MWD /ton, and it is expected that such an average exposure will be 
realized. 

The second core is estimated at this time to cost under $2 million and is 
expected to achieve an exposure of 15,000 MWD/ton. 

Experience in the operation and maintenance of Vallecitos has led us to 
believe that the atomic unit at Humboldt will have substantially the same op- 
erating and maintenance expense, exclusive of fuel, as a conventional unit. This 
represents a substantial reduction in estimated cost compared to earlier studies. 

Based on the foregoing capital cost, and expected operating and maintenance 
expense, we estimate the cost of nuclear power, with the second core and the 
current credit for plutonium produced by the reactor, to be about 8 mills per 
kilowatt-hour with the unit operating at 90 percent capacity factor, and having a 
capability of 60,000 kilowatts. 

We believe the 90 percent capacity factor is proper because the nuclear unit 
should produce for the Eureka area and for the system all the kilowatt-hours 


of which it is capable, since the atomic-fuel cost is less than half that required . 
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to generate the same kilowatt-hours from conventional-fired steam units; and 
since their life span will at least equal the Humboldt atomic unit, then Humboldt 
unit 3 should continue to operate throughout its life at maximum capability. 

System-load studies indicate that the nuclear unit operating in the foregoing 
manner would reduce conventional annual steam generation at Humboldt Bay 
and system steam plants located in the San Francisco area by approximately 
470 million kilowatt-hours annually. The expected saving in system-fuel cost 
by generating these kilowatt-hours with the atomic unit will offset the annual 
charges on the additional capital cost of that unit, plus nuclear insurance, 
thereby producing economically competitive power for this location. 


Slide 6. Aerial view of Humboldt and insert map 


Turning now from system planning and economic loading of generating units, 
let us consider the atomic unit from the standpoint of design and integration in 
an existing powerplant. 

The Humboldt Bay plant is located on the mainland shore of Humboldt Bay, 
1% miles opposite the harbor entrance. It is about 4 miles south of Eureka, 
which has a population of 30,000. Arcata, to the north, with a population of 
about 4,000, is the only other center with more than 2,500 people within 50 
miles of the site. The 50-mile radius population is approximated by the popu- 
lation of Humboldt County (70,000) and Trinity County (5,000). The population 
density of the 2 counties combined is about 11 people per square mile. 


Slide 7. Humboldt Bay powerplant, construction photograph 


An important reduction in capital cost is obtained by installing the atomic 
unit in the existing Humboldt plant where a 50,000-kilowatt conventional out- 
door unit is now in service and a second similar unit is under construction and 
will be operating later this year. Taking advantage of existing station facilities 
would result in a greater saving for a conventional steam unit, because in the 
case of the atomic, additional property insurance is required on units 1 and 2. 
The advantage, however, is still in favor of using this site for the atomic unit. 


Slide 8. Humboldt Bay powerplant, plot plan 


The relative locations of the units in the station are shown in this slide, 
with the atomic unit at the right. Perhaps of much greater significance than 
the initial cost saving, so far as progress in the art is concerned, is the installa- 
tion of a nuclear unit side by side with conventional units, with the numerous 
benefits that have and will continue to accrue from the direct comparison be- 
tween the two types. 

Now for a few words on the approach to plant design for this project. 

Progress in conventional steam-powerplant design in the utility industry has 
been made by taking advantage of every opportunity, however small, to reduce 
power costs. Through the years the yield from this approach has been im- 
pressive. Nuclear plants will profit in a similar manner although up to now, 
except in the design and construction of Vallecitos, the industry’s major empha- 
sis has been on scientific improvements from basic research and development 
programs as differentiated from advances in engineering, construction, and 
operation. Both of these approaches are important and must continue. 

Humboldt atomic unit No. 3 represents a continuation of the determined attack, 
begun at Vallecitos on unit power costs, through further simplification of 
equipment, plant design and operating requirements. 

Simplification is achieved without comprising safety or reliability. It is 
made possible by reducing presently high margins in design and operation, as 
a result of favorable experience at Argonne and Vallecitos, along with incor- 
porating, wherever practicable, advances that have been made in conventional 
powerplant design. In addition, nuclear technological advancements, which 
are compatible with low cost at this time, will be included. 


Slide 9. Flow diagram 


The Humboldt unit represents an enlarged advanced Vallecitos, rather than 
a scaled-down Dresden. It is a design blending of the expected low fuel cost 
of Dresden with the low capital cost of Vallecitos. 

The reactor will employ natural circulation with complete internal steam 
separation and drying, and will have the largest steam flow using the single 
eycle principle of any reactor design for generating power. The single cycle 
approach reduces the complexity of the plant in comparison to the dual cycle 
by eliminating the secondary-heat exchangers with their required forced circu- 
lation pumps. Rod-type, zircaloy clad, oxide-fuel elements will be used, The 
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3,600 r. p. m. outdoor turbine will have a throttle pressure of 1,000 pounds, 
saturated, and will be serviced by the existing gantry crane. Two stages of 
feed-water heating will be provided. These significant characteristics permit 
simplification, not only in the reactor design, but the plant layout as well. 
In conclusion, I would like to emphasize that Humboldt came into being as 
i a result of a reappraisal of the state of the art of generating power by atomic 
i energy in the light of today’s knowledge and experience and as applied to a 
: medium-size generating unit required for commercial power purposes in 1962, 
Scientific advancement in this case was not a prime requisite any more than 
it would be with a conventional unit. The basic requirement was that it 
should produce economical power for the load growth of the Eureka area as 
: would have been the case had a conventional steam unit been selected. 
We expect Humboldt unit No. 3 to produce competitive power, and thereby 
: demonstrate that economical generation of electricity by atomic energy is further 
} along than many had realized. 
i Humboldt is another example of Pacific Gas & Electric Co.’s efforts to advance 
the art of atomic energy so that its customers and the Nation may have greater 
assurance of abundant energy sources for the future. 
| 
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Stipe 5.—Pacific Gas & Electric map. 
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Stipe 7.—Humboldt Bay power plant, construction photograph. 
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APPENDIX 7 
(Referred to on p. 125) 


Excerpt FromM BRITISH PUBLICATION ENTITLED “ACCIDENT AT WINDSCALE, No. 1 
PILE, ON OCTOBER 10, 1957” 


Annex I 
REPORT OF THE COMMITTEE OF INQUIRY 
THE CAUSE OF THE ACCIDENT AND THE MEASURES TAKEN TO DEAL WITH IT 


Summary 


1. The accident occurred during a controlled release of stored Wigner energy 
from the graphite of the pile. 

2. The immediate cause of the accident was the second nuclear heating. This 
was applied before it was necessary and the nuclear heating was put in at too 
rapid a rate. The second nuclear heating was applied because it was thought 
that the Wigner release was dying away and that parts of the graphite structure 
were therefore going to escape being annealed. The instrumentation of the 
pile was not sufficient in quantity or in distribution throughout the pile to enable 
a reliable judgment to be made. 

3. The second nuclear heating led to the accident by causing the failure of one 
or more cartridges whose contents then oxidised slowly, eventually leading to the 
fire. By far the most likely possibility is that the second nuclear heating caused 
the failure of one or more uranium fuel cartridges. A second possibility, which 
cannot be entirely eliminated, is that it was a lithium-magnesium cartridge 
which failed. The second nuclear heating may have released pockets of Wigner 
energy at a time when the general level of temperatures throughout the pile was 
high. 

4, During the afternoon of Thursday 10th October, the operating staff of the 
pile thought they had a bad burst of a fuel cartridge. At 16.30, visual inspection 
through a plug hole in the pile wall revealed glowing fuel cartridges. Various 
actions were taken and by about midnight the major decision had been made 
that if other measures failed, water was to be used to reduce the fire. Shortly 
after midnight, the Chief Constable of Cumberland was warned of the possibility 
of an emergency, and men in the factory were warned of an emergency with 
instructions to stay indoors and wear face masks. Water was actually turned 
on at 08.55 on Friday 11th October. Water was turned off at 15.10 on Saturday 
12th October, by which time the pile was cold. 

5. The Committee of Inquiry advised the Atomic Energy Authority that in 
their opinion the steps taken to deal with the accident once it had been discov- 
ered were prompt and efficient and displayed great devotion to duty on the part 
of all concerned. 


The Cause of the Accident 


6. The phenomenon of the storage of energy in graphite due to neutron bom- 
bardment (the so-called Wigner energy) has been known for some time but when 
the Windscale pile was designed and built knowledge was scanty. That such 
energy cauld be released spontaneously or by annealing was not clear at that 
time. 

7. A spontaneous release of Wigner energy occurred in the Windscale No. 1 
pile in September, 1952, whilst the pile was shut down. This led to a rise of 
temperature of the graphite but the rise was not dangerous and there were no 
harniful effects. As a result of a study of this incident, a procedure was insti- 
tuted for controlling release of Wigner energy ; and eight such releases had been 
carried out by the end of 1956 in Pile No. 1. The general procedure was to 
shut down the pile, arrange the appropriate instrumentation and then cause the 
pile to diverge with no coolant airflow, thus raising the uranium and graphite 
temperatures and so starting the Wigner release in the graphite. The release is 
then self-sustaining. 

8. It has always been found difficult to release energy in all the graphite of 
the pile. Consequently, on three previous occasions, it was found necessary to 
apply a second nuclear heating, some time after the first nuclear heating, when 
it was seen from the behaviour of the thermocouples in the graphite that the 
release of Wigner energy was coming to a halt before all the graphite had been 
annealed. 


ATOMIC ENERGY INDUSTRY 617 


9. On the present occasion, the pile was shut down at 01.13 on 7th October, 
and the main blowers switched off in preparation for the Wigner release. All 
necessary steps were taken to verify that the pile was completely shut down. 
The thermocouples were checked and those which were unserviceable were 
replaced. 

10. The pile was first made divergent for the Wigner release at 19.25 on 
7th October, and the nuclear heating was stopped early the following morning. 
Some hours later, it appeared to the operators then in charge of the Wigner 
release operation that the graphite temperatures were dropping rather than 
rising, and it was therefore decided to apply further nuclear heating. 

11. The Committee on Inquiry carefully examined the temperature records on 
this point. Undoubtedly some of the graphite temperatures were falling and 
there were some in which no Wigner release was apparent: but a substantial 
number of graphite thermocouple readings showed steady increases. The Com- 
mittee would not, therefore endorse the observation that the general tendency 
was for the graphite temperatures to be dropping rather than rising. 

12. However, acting on the observations which he had made, the Physicist in 
charge decided to boost the release with a second nuclear heating. He had no 
Pile Operating Manual, with special sections on Wigner release, to help him, 
nor had he had the benefit of sufficiently detail instructions. 

13. The pile diverged for the second nuclear heating at 11.05 on Tuesday, 
Sth October. The uranium thermocouples showed a temperature increase lasting 
for about 15 minutes after the pile diverged. The Committee of Inquiry studied 
the temperature-time records and decided that the maximum rate of rise of 
temperature for a few minutes was several times greater than that which is per- 
mitted in normal operations. However, the maximum uranium temperature 
recorded did not exceed the maximum normal operating temperature. 

14. The rapid rate of rise of the uranium temperatures was seen and the con- 
trol rods were run in to reduce the pile power and thus allow the uranium fuel 
to cool somewhat. However, in the opinion of the Committee of Inquiry, the 
damage leading to the accident had probably been done. One or more of the 
uranium cartridges in the lower front part of the pile had failed. 

15. There were two separate and distinct faults of instrumentation affecting 
the second nuclear heating. First, the uranium thermocouples were situated at 
the region of highest uranium temperatures during normal operations and were 
not at the position of maximum uranium temperatures during Wigner release. 
Because of this, the pile operator was unaware that the uranium fuel in the 
middle front regions of the pile was probably hotter than was indicated by the 
readings he was taking, and the rate of rise of temperature was certainly greater 
than he was observing. A second deficiency of instrumentation was that the pile 
power meter, whilst correct for normal operations, read low in the situation 
prevailing. The “feel” of the pile was different and the second nuclear heating 
was applied too quickly. 

16. The picture that the Committee pieced together revealed that, as a result 
of the second nuclear heating, graphite temperatures gradually rose through 
Wednesday, 9th October. This led to the oxidation of the uranium which had 
been exposed by the overheating. The exposed uranium smouldered throughout 
the course of the day, 9th October, and gradually led to the failure of other 
cartridges and their combustion, and to the combustion of graphite. By Thurs- 
day evening the fire had spread and was affecting about 150 channels in a region 
of rectangular cross section. 


Action Taken 


17. During Wednesday, 9th October, the graphite temperatures showed con- 
siderable variation but the general tendency was for the temperatures to in- 
crease following the second nuclear heating. One graphite temperature in par- 
ticular continued to rise steadily. By 22.00, the temperature had risen to such 
a value that the pile Physicist in charge was required, by a written instruction 
which he had, to have certain operational measures taken. These measures 
were taken as follows. The chimney base and the inspection holes had been 
shut at 21.00. The effect was to cause the chimney to draw a little air through 
the pile and thus cool it, rather than to draw air through the chimney base and 
the inspection holes. At 22.15, the fan dampers were opened for 15 minutes 
to give positive air flow through the pile. The dampers were opened again for 
10 minutes at 00.01 on the 10th October, for 13 minutes at 02.15 and for 30 min- 
utes at 05.10. These damper openings had a cooling effect on all graphite tem- 
peratures except the highest one, where the rise was merely arrested. 

24041—58 40 
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18. At 05.40 on the 10th October, at about the end of the fourth damper 
opening, the pile stack activity meter near the filter at the top of the stack 
showed a sharp increase. This was noted by the Physicist who was then on 
duty but no special action was taken because he regarded it as a normal con- 
sequence of first movement of air through the pile and up the stack. 

19. Between 05.40 and 08.10 the pile stack meter showed falling readings, but 
at 08.10 the activity began to rise steadily. Soon after noon, high activity was 
reported on the roof of the Meteorological Station. 

20. During the morning of 10th October, the graphite temperature started 
to rise again, after the temporary halt caused by the damper openings, as ex- 
plained in paragraph 17. At 12.10 therefore, the dampers were opened for 15 
minutes, and at 13.40 were opened for 5 minutes. During the openings, the pile 
stack meter showed a sharp increase. 

21. These effects suggested to the operating staff the existence of one or more 
burst cartridges. At 13.45, the shut down fans were switched on as a necessary 
preliminary to an attempt either to use the scanning gear to detect any burst 
eartridges or, alternatively, to blow the pile cool. At 14.30 the turbo-exhauster 
was switched on in order to scan for the burst slug. It was then found that 
the scanning gear was jammed and could not be moved. The Pile Manager 
stated that at the end of previous Wigner releases the scanning gear could not 
be moved, presumably because of overheating. On the present occasion it was 
immovable despite the fact that the Maintenance Section had worked on it the 
previous day, 9th October, and had moved it. 

22. Being unable to operate the scanning gear, recourse was had to another 
activity-measuring instrument which could take samples of air coming from the 
pile provided that the turbo-exhausters were running. This meter showed a 
large reading. 

23. At this stage, the Works General Manager was informed by the Pile 
Manager that there appeared to be a bad burst and he instructed that the 
affected channel should be identified and discharged as soon as possible. 

24. Since the scanning gear could not be moved, it was decided to remove a 
charge plug in the charge wall in front of the pile, and inspect the channel show- 
ing the highest temperatures. Certain steps had to be taken before entry could 
be effected. An air count had to be taken, to ensure that there were safe work- 
ing conditions; and the operators themselves had to have a change into protec- 
tive clothing. Soon after access had been secured to the charge hoist, and the 
hoist raised to the correct height, the charge plug in the pile wall giving a view 
of the four uranium channels including the one where the themocouple reading 
was highest, was removed. The uranium cartridges were seen to be at red heat. 

25. The first move was an attempt to discharge the glowing channels but 
they were found to be wedged owing to the distortion of the cartridges; and 
prolonged efforts continuing until the following morning were only partially 
successful in clearing these channels. The next move was to create a fire break 
by discharging channels adjacent to those which were red hot. This succeeded 
in containing the area of the fire for some hours but did nothing to reduce the 
temperature of the affected area. 

26. During the night, an attempt was made to bring down the temperatures 
by use of CO, brought over from the Calder Hall site, but this proved ineffective 
because by then the affected region was too hot. 

27. Meanwhile, thought had been given to the possible use of water and by 
about midnight the decision was reached that if other measures continued to 
prove ineffective, water should be used. This was the major decision and it 
was supported by the Director of Production and the Deputy Works General 
Manager. The Works General Manager, the Director of Production and the 
Deputy Works General Manager all had in mind that although the fire break 
appeared to be containing the fire to the 150 affected channels, there was the 
possibility that further Wigner releases might occur in other regions of the 
pile, and add to the total heat in the pile. 

28. Soon after midnight, the Chief Constable of Cumberland was warned of 
the possibility of an emergency and men in the factory were warned of an 
emergency with instructions to stay indoors and wear face masks. 

29. By 03.44 the water hoses were ready to be coupled at 15 minutes’ notice. 
At 07.00 it was decided that water should be used but that before it was turned 
on, all factory labour should be under cover. Some delay was therefore neces- 
sary while the shift changed over at 08.00. Water was first turned on at 08.55 
but without immediate effect. About an hour later the shut down fans, which 
had been kept in operation in order to maintain tolerable working conditions 
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on the charge hoist (where the unloading operations were being attempted), 
were closed down. This operation, combined with the continued use of water, 
“aused the fire to subside. Pouring of water continued for over 24 hours until, 
by Saturday afternoon, the pile was cold. 

30. The Committee of Inquiry advised the Atomic Energy Authority that in 
their opinion the steps taken to deal with the accident once it had been dis- 


covered were prompt and efficient and displayed great devotion to duty on the 
part of all concerned. 


How the Committee Determined the Cause of the Accident 


31. The method by which the Committee of Inquiry reached their conclusion 
that the second nuclear heating probably caused the failure of one or more 
uranium fuel cartridges, which then smouldered and gradually caused the fire 
is highly technical. A number of calculations were made for the Committee, and 
these, together with the temperature-time records and the known sources of 
heat, enabled the Committee to determine the maximum temperatures in the pile, 
and the flow of heat from one part to another. The rate of rise of temperature 
of the uranium cartridges in the lower front part of the pile, where the trouble 
started, was found; and the maximum temperature reached by these cartridges, 
during the second nuclear heating, was estimated. 

32. The Committee of Inquiry considered evidence on the behaviour of fuel 
cartridges in experimental furnaces. They also considered operational data on 
the failure rate of fuel cartridges in the pile, and the way in which the failure 
rate depended on the time that a fuel element had been in the pile. 

33. The uranium fuel cartridges in the lower front part of the pile, amounting 
to many hundreds of cartridges in all, had been there for some time. The 
uranium rods, therefore, had grown somewhat, by radiation damage, and some 
of the cans were in a state of strain. If the cartridges had been raised slowly 
in temperature only to the normal maximum operating temperature, by means 
of a nuclear heating, it is most unlikely that any would have failed. However, 
these fuel cartridges were raised well above the maximum normal operating 
temperature; and the maximum rate of rise of temperature was several times 
the rate of rise in normal operations. Whilst the argument is one of probability 
rather than certainty, the Committee of Inquiry considered that the most likely 
cause of the accident was the combined effect of the rapid heating and the high 
temperature reached by the fuel elements in the lower front part of the pile. 
In all probability, one or more end caps of the cans of fuel elements were pushed 
off, and the uranium exposed. 

34. The Committee carefully examined all the scientific records taken in order 
to be sure that it was possible to reconcile their view that uranium cartridges 
failed during the second nuclear heating, at about 11.15 on 8th October, and 
smouldered without any of the instruments recording that something untoward 
had occurred. The Committee are satisfied that the scientific records taken dur- 
ing Tuesday, Wednesday, and Thursday are consistent with their explanation 
of the accident. 

35. The Committee made a detailed study of cartridges containing lithium- 
magnesium alloy, a number of which were in the pile for the purpose of irradia- 
tion. After evaluating the highest temperatures which any of these cartridges 
could have reached as a result of Wigner releases following the second nuclear 
heating and after studying the evidence concerning temperatures at which such 
cartridges have been observed to fail, they came to the conclusion that the cause 
of the accident could conceivably have been the failure of a lithium-magnesium 
cartridge but that this was unlikely. 

36. The pile also contained a number of other cartridges where various iso- 
topes for industrial and civil research were being formed. The Committee ex- 
amined each of these in turn and rejected the possibility that any of these 
cartridges was the cause of the accident. 

37. Attention was also given to the possibility that, irrespective of the second 
nuclear heating, a large local release of Wigner energy occurred in a pocket of 
graphite which had not been annealed for some time, and that as a result high 
local temperatures were caused, sufficient to result in the failure of a fuel car- 
tridge, or a lithium-magnesium cartridge, or even the combustion of graphite. 
The Committee of Inquiry studied the thermocouple records, laboratory data on 
the failure of cartridges, and general information. The Committee rejected 
explanations of this type. 

88. There are vertical channels in the pile used for experiments connected 
with the civil reactor programme. At the time of the accident, all of these 
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‘ channels were empty except one which contained a small magnet under test. 
| There were no experiments either for civil or military purposes being done in 
| the pile during the time of the Wigner release, except for the magnet men- 
tioned in the previous sentence. 

| 

APPENDIX 8 


CORRESPONDENCE CONCERNING Status OF LATIN AMERICAN ATOMIC POWER 
PROGRAM 


APRIL 1, 1958. 
Mr. HENRY SARGENT, 
President, American & Foreign Power Co., Inc., 
2 Rector Street, New York City, N.Y. 
Deak Mr. Sarcent: The Joint Committee is in process of completing its rec- 
ord of its “202” hearings on the development, growth, and state of the atomic 
energy industry. In that connection it has been noted that there is very little oo 
testimony concerning the status of the Latin American atomic power program. 
| _ It would be appreciated very much if you would provide a statement for the 
| “202” hearings on the status of your projects in Latin America, together with % 
| any comments on the progress and problems encountered and suggestions as 
to means by which the program can be further encouraged and fostered. 


A copy of our original release announcing the “202” hearings and their scope 
is attached. 


Sincerely yours, 
JAMES T. RAMEY, Executive Director. 


AMERICAN & FOREIGN POWER Co., INC., 
New York, N. Y., Aprilt6, 1958. 
Mr. James T. Ramey, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D. C. 


Deark Mr. Ramey: Mr. Henry B. Sargent, who is in Argentina at the present 
time, has asked me to reply to your letter of April 1 regarding the status of 
our atomic power program in Latin America. 

I note that you are interested in any comments we might have on the prob- 
lems encountered in our efforts to carry out this program and that you would 
like our suggestions as to means by which the program may be further encour- 
aged and fostered. 

Some 2% years ago, the American & Foreign Power Co. announced the initia- 
tion of an atomic power program for its associated companies in Latin America, 
which envisaged the installation of three 10,000-kilowatt atomic powerplants 
in areas served by these companies. It was felt that the most appropriate loca- 
tions for these pioneer plants might be in Brazil, Cuba, and Mexico. How- 
ever, at the time this program was initiated, there were no bilateral agree- 
ments in existence between the United States and any country in Latin America 
which would permi the exportation of atomic reactors and atomic fuels. Fur- 
thermore, there was no certainty that insurance could be arranged which would 
cover third party liabiilty claims which might arise in the future against For- ‘ 
eign Power or its associated company or against the suppliers of the equipment 
as the result of a possible nuclear accident. 

At the present time, although we understand atomic power agreements have t 
been negotiated with Brazil and Cuba, neither has been officially ratified by t 
the Governments of those countries. As to insurance, despite extensive investi- 
gations and negotiations carried on by American & Foreign Power Co. and its 
agents, we have been unable to find any insurance company or group of com- 
panies that were willing to provide the insurance coverage that the suppliers 
of the equipment or our own attorneys felt was necessary and desirable. 

During the course of the prolonged official negotiations for the necessary 
agreements and our own investigations of the possibility of obtaining insurance, 
it has been necessary to revise our figures on the estimated capital cost of these 
atomic powerplants and on the power-production cost. At the time our program 
was originally announced, it was only possible to make very rough estimates 
and it was believed that their higher costs as compared with conventional 
thermal plants would be justified by the benefits to be derived by the company 
and the countries concerned from this pioneer step in the field of nuclear 
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energy. It was recognized, of course, that there were many practical problems 


which would have to be solved before this initial atomic power program could 
be ‘arried out, but it was felt that the answers would be found to the more 
important questions before the plants were ready for delivery to their desti- 
nations. 

I regret to say that the more accurate estimates that we now are able to 
make on the total cost of installation and operation of small atomic power units 
in Latin America have made it evident to us that our original cost estimates 
were far too low. Our estimates at the present time are so far beyond the cost 
of conventional thermal plants as to make the program completely uneconomic 
in our operating areas, and impossible to justify from the standpoint of our 
shareholders or from the viewpoint of the customers of our associated electric 
companies in Latin America whose service rates should reflect the increased 
cost of producing electricity. Actually, the best figures we have on the cost 
of installing atomic powerplants in the 10,000- to 12,500-kilowatt range indicate 
that it will be approximately 4 times that of a conventional thermal plant of 
the same capacity, while the cost of producing electric power, including fixed 
charges, at 80 percent load factor, will be more than 2 times as high as for a 
conventional thermal plant. 

In view of the above facts, the conclusion was inevitable that the amount 
of money required for atomic powerplants, if used presently to enlarge and 
expand installations of conventional plants, would produce far greater benefits 
to the areas served. Accordingly, we are suspending our atomic power pro- 
gram until such time as atomic power becomes more nearly competitive and 
some of the obstacles which have impeded the development of our program 
have been overcome. 

I want to emphasize that this decision of ours represents a suspension of our 
program and not its complete abandonment. We are still hopeful that devel- 
opments may occur in the not too distant future which will lower the cost of 
installing and operating atomic powerplants of the sizes which we consider 
practical for our Latin American operations; that atomic power agreements 
will be negotiated with some of the Latin American countries we serve; and 
that the very difficult insurance problem will be solved. 

Any suggestions which we might be able to make as to how an atomic power 
program might be fostered in Latin America would have to be considered in 
the light of how important it might be, from the standpoint of United States 
foreign policy, for our Government to actively promote such a program. We 
have no specific suggestions as to how the overriding problem of the additional 
cost of atomic powerplants in the small sizes might be solved other than that 
some sort of financial assistance might be made available to the manufacturers 
or to the operators of the plants which would compensate for the additional 
costs of installation over the cost of conventional plants. 

The problem of providing third-party-liability insurance to protect the sup- 
pliers of the electric service, if a private company, and to protect the manu- 
facturer of the nuclear equipment, is another matter that will need to be solved, 
either through the cooperation of insurance companies and underwriters in the 
United States and abroad or through arrangements made by the governments 
concerned, possibly with United States Government assistance, to assume the 
responsibility for providing necessary coverage over the amounts which can be 
obtained from private companies. 

I believe that the problems of higher capital outlay for atomic powerplants 
and of providing adequate insurance coverage are the principal ones and that 
if answers were found to these problems there might be no difficulty about ob- 
taining the necessary bilateral agreements. 


I hope that the above will be helpful to your committee in considering these 
matters. 


Sincerely yours, 


H. W. BALGOOYEN, 
Executive Vice President. 








622 ATOMIC ENERGY INDUSTRY 


APPENDIX 9 


CORRESPONDENCE CONCERNING FOREIGN ATOMIC EQUIPMENT REQUIREMENTS AND 
PROSPECTS 
Marcu 3, 1958. 
Mr. K. E. FIELbs, 
General Manager, Atomic Energy Commission, 
Washington, D. C. 


Dear Mr. Fretps: The Joint Committee would appreciate very much receiv- 
ing a recent survey or other informational materials which the Commission 
might develop concerning foreign atomic equipment requirements and prospects. 

It is suggested that members of your staff consult with the committee staff, 
should further clarification of details in this connection be necessary. 

Thank you for your assistance in this matter. 

Sincerely yours, 
JAMES T. RAMEY, 
Executive Director. 


ATOMIC ENERGY COMMISSION, 
Washington, D. C., April 14, 1958. 
Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. RAMEY: This is in reply to your letter of March 3, 1958, concerning 
information on foreign atomic equipment requirements and prospects. In ac- 
cordance with your suggestion, your letter has been discussed with Mr. Smith, 
of your staff, who advised us that your interest relates particularly to sale of 
nuclear power equipment abroad, and that you desire information based on 
existing estimates rather than the preparation of a new study. 

Consequently, we are basing this reply to your request on the foreign nuclear 
power capacity growth estimates sent you on April 4, 1958. We think it rea- 
sonable to assume, further, that approximately half of this capacity, exclusive 
of that in the United Kingdom, will consist of plants of United States types. 
On these assumptions it would appear reasonable to expect that the installed 
eapacity of United States-type nuclear powerplants abroad will range from 
one-half to 2 million kilowatts by 1964-65, comprising perhaps two-thirds of the 
total foreign capacity based on enriched uranium fuel from the United States. 

It is certain, of course, that initially half or more of the costs of these plants 
will represent local construction and manufacture of components and this por- 
tion will continuously increase. However, it is believed that foreign licenses 
of United States manufacturers will secure a substantial portion of this business. 

While this reasoning leads to a relatively modest estimate of installed United 
States-type nuclear powerplants abroad through the early 1960’s, we are opti- 
mistic that competitive nuclear power will emerge abroad by the mid-1960’s. 
If this should occur, orders for large quantities of plant capacity would presum- 
ably begin to be placed at about that time and would begin to be reflected in 
installed capacities in the later 1960's. While it cannot, of course, be said with 
certainty that competitive nuclear power will begin to emerge by 1965, it seems 
clear that because of the higher cost of conventional power in Europe, the be- 
ginning of this phase in Europe will precede its beginning in the United States. 
The “target” in the Euratom report of 15,000 megawatts by 1967 is a difficult 
and probably optimistic one, but we regard the chances that a major portion of 
this goal will be achieved by this time as very real. 

You are aware, of course, of the major uncertainties and limitations of any 
attempted estimates of the growth of nuclear power, either domestically or 
abroad, during this development phase. Regardless of their source, it is prob- 
ably wise not to accept any such estimates as authoritative predictions but at 
most to utilize them as general guides for planning purposes, subject to continual 
revision. 

We have recently contacted the major reactor manufacturers with the view of 
determining the actual scope of their present foreign sales activities. The ap- 
pended table represents a summary of this information. 

In addition to nuclear-power equipment, significant sales of other nuclear 
equipment, such as research reactors and radiation instruments, are anticipated. 
The program of financial grants for research reactors abroad, announced by 
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President Eisenhower in his Penn State address of June 11, 1955, is giving sub- 
stantial stimulus to the sale of research reactors abroad. Seven grants were 
approved prior to the present fiscal year and it is hoped that 8 to 10 additional 
grants will be approved prior to June 30 and 10 more during fiscal year 1959. 
Thereafter, the research reactor grant program will probably taper off. In addi- 
tion, sales are now being made, and will continue, of research reactors for which 
grants will not be requested. In general, however, the ability of other nations 
to manufacture components and provide services locally, will gradually reduce 


United States participation in the research reactor field in the next decade. 
Sincerely yours, 


R. W. Coox, 
Deputy General Manager. 


Status of contracts and exploratory discussions for sale of United States reactors 
to foreign countries * 













Contracts | Contracts | Bids sub- 


or agree- under mitted in Other 
Total ments negotia- response explora- 
signed tion to invita- | tory situ- 

tions ations 


By location: 


PN bkdieinnticds 
INOS QIVGU dis cnncccbweatimciccnienaien 
sas Schad mio micetedn edtanlcehaait 
By capacity: 
Up to 50 megawatts electrical_......._. 24 1 5 12 
50 to 100 megawatts electrical.........- BE Raiacicncadaaial cadena 1 
100 megawatts electrical. .............. 19 1 9 
ROB sinicin xincaineniaidinaaSnatsmaeabaoanats 45 


1 These statistics reflect separate and distinct projects and are not duplicative. 


APPENDIX 10. LETTER DaTepD APRIL 23, 1958 From SENATOR CLINTON P. ANDER- 
SON, Vice CHAIRMAN OF THE JOINT COMMITTEE, TO CHAIRMAN DURHAM CoM- 
MENTING ON STATEMENTS SUBMITTED BY AEC 

APRIL 23, 1958. 

Hon. Cart T. DuRHAM, 

Chairman, Joint Committee on Atomic Energy, 
Washington, D. C. 

Dear Mr. CHAIRMAN: This is in response to your invitation for comments on 
the statements submitted by the AEC on the atomic power program in lieu of 
further testimony and cross-examination during the 202 hearings. As you know, 
it was agreeable with me to postpone the AEC atomic power presentation until 
the end of the hearings but I was somewhat disappointed that it was determined 
to postpone their presentation entirely until the authorization hearings. How- 
ever there may be some benefit in having an opportunity to comment on the 
AEC statements in lieu of cross-examination. 

The following brief comments are therefore submitted for whatever they may 
be worth. I would expect to continue this line of inquiry during the authoriza- 
tion hearings. 

1. The AEC explanation concerning the telegrams received last year seems 
to me to gloss over several facts." With respect to the American Gas & Electric 
Co. telegram, it should be noted that before final submission by the AEC their 
proposal was considerably modified as was the Florida proposal. The answer on 


1 See p. 9 of this publication. 
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the Pacific Power & Light Co. in the Northwest should have simply stated that 
they have apparently done nothing since the date of the telegram last year. 
The P. G. & E. arrangement of this year is also considerably different from that 
envisaged last year. In connection with this year’s telegram it should be noted 
from the subsequent explanation by the company that they are depending on a 
$30 plutonium buy-back price to subsidize their operations. From the Joint Com- 
mittee hearings to date there does not appear to be any likelihood that such a 
price will be maintained. 

II. The Commission’s statement as to reactors built, building, planned and 
dreamed about,’ sounds about the same as the power company advertisement 
of a couple of years ago to which Senator Gore and I took exception. They even 
refer to my favorite defunct reactor experiment which had the charming name 
of Clementine. The AEC footnotes, however, are frank enough to admit 
several errors in the compilation of the numbers of reactors. Thus, for example, 
it is pointed out that the three Latin American reactors of the American & 
Foreign Power Co. have been indefinitely deferred. Unfortunately no matter 
how this list is prepared it shows that between now and 1961 we will have only 
one full-scale prototype power reactor on the line—the Shippingport reactor 
constructed by the Government. I may have more to say about this list of 
reactors in subsequent hearings. 

III. The Commission’s comments* with respect to the findings of reactor 
experts and industrialists on the status of the atomic power program was ad- 
mittedly not responsive to the request of the chairman of the Joint Committee. 
I only hope that the program which the Commission comes up with will be as 
responsive as the letter indicates the Commission believes it will be. This, too, 
should be gone into in the authorization hearings. 

Very truly yours, 
CLINTON P. ANDERSON, 
Vice Chairman. 


2 See pp. 36-42 of this publication. 
* See pp. 579-581 of this publication. 
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